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THE ATLANTIC AVENUE IMPROVEMENT in Brook- 
lyn, N. Y., including the depression of the tracks of the 
Long Island R. R., will be done under the supervision of 
a commission appointed by the mayor. The commission 
includes Kugene G, Blackford, Edward H. Hobbs, Ed 
ward F. Tinton, William E. Phillips, Walter M. Meserole, 
C. E.; Charles M, Pratt and Wm. H. Baldwin, Jr. The 
two latter members represent the Long Island R, R. Co., 
which company will build a tunnel to New York city under 
the Bast River as a continuation of its new underground 
rallway, 

—_——_—_—-e-——-- --- 

A RAPID TRANSIT COMMISSION, to be appointed by 
the Appellate Division of the Supreme Court, to decide 
upon the necessity of the proposed underground railway in 
New York, has been applied for by the Rapid Transit 
Commission. The Commissioners have adopted plans, 
which have been approved by the Board of Aldermen, for 
the construction of the road at an approximate cost of 
$30,000,000, The only obstacle to the immediate com- 
mencement of the work of construction is the lack of the 
required number of consents of property owners along 
the proposed route, and this obstacle will be removed if 
the proposed commission should report in favor of the 
road, 

——_q—_—_—_—— 

THE BOSTON ELEVATED RAILWAY BILL has been 
passed by the House, in the Massachusetts legislature, all 
friendly amendments being adopted, and hostile amend- 
ments rejected, 

——- —-@- -- --— 

THE CENTRAL LONDON UNDERGROUND RAILWAY 
which is to be operated by electricity has placed a large 
contract for electrical equipment with the General Elec- 
tric Co., of New York. The line will extend right across 
the city, running east and west, and will form a diameter 
of the cirele of the present underground railway operated 
by steam. It will thus serve a great and busy district 
which is at present served only by cabs and omnibuses. 


rhe construction of the line is now being prosecuted vigor- 
ously, 


—_—__——_-e—_—_—_ 

THE OFFER OF $1,000,000 EACH FOR THE FRAN- 
chises of the Sixth and Bighth Ave. street railway lines 
in New York city continues to attract much attention, 
but the hopes of those interested in the securing of that 
sum for the city have been shaken by a recent decision 
of the New York state Supreme Court. The offer in ques- 
(ton was made by Mr. Henry J, Braker, of New York city, 
on the assumption that the city has a right to buy these 
lines at any time for 10% in advance of their cost. He 
proposes that the city exercise this option, he to take over 
the property from the city at once, at actual cost to the 
city, with $1,000,000 in addition for each franchise. The 
lines are now controlled by the Metropolitan Traction Co., 
which has secured the consent of the Commissioner of 
Public Works of New York city and of the State Railroad 
Commissioners to change from horse to electric power. 
The decision noted above was rendered in a case 
brought to restrain the Metropolitan Traction Co. from 
changing the motive power, Judge Beach holds that while 
the original franchise, granted in 1851, gave the city the 
right to buy these lines that franchise was soon after de- 
clared void by the courts and that the purchase clause was 
omitted from a confirmatory act subsequently passed by 
the legislature. It is expected that the case will be car- 
ried to a higher court, some legal authorities claiming 
that the confirmatory act of the legislature established 


all the provisions of the original franchise, even if not 
specifically mentioned, 
~* 

THE BOYNTON BICYCLE RAILWAY is again before 
the public in Mageachusetts. A sub-committee of the leg 
jalature reported on May 13 a bill incorporating the Bos 
ton, Quincy & Fall River Bicycle Ry. Co, to build a rail 
way from Quincy to Fall River, on locations to be de 
termined by the local authoritties of the towns through 
which the railway will pass. The incorporators include 
Gen. O. O. Howard, Albert H. Overman, BE, Moody Boyn 
ton and Edward 0. Perkins. The company is empowered 
to carry pessengers, but no freight, must operate Its road 
by electricity, and its structure must be approved by the 
state railroad commissioners.——A bicycle railway is also 
projected in Amesbury, Mass., to run from the Boston & 
Maine railway station, In that town, to the railway sta 
tion in the neighboring town of Exeter, about 5 mile» 
by the terms of the charter surveys for the road must 
begin not later than June 11, 1807. 

wien etoeeens 

THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was a head collision, May 27, at American Falls, 
Idaho, on the Oregon Short Line. A west bound passen 
ger train was standing at the station waiting for an east 
bound passenger train. The latter ran away on the steep 
grade, and presumably the switches had not been set for 
it, as it dashed into the passenger train, Nine men were 
killed and eight were seriously injured, A somewhat 
similar accident, caused by a misplaced switch, oc- 
curred at Cabesa, Colo., on the Denver & Rio Grande 
R. R., May 28. In this case an express train ran upon 
the siding and collided with the waiting freight train. 
Two men were killed and five persons were injured. The 
engine of a Westchester express train, on the Pennsyl- 
vania R. R., jumped the track at a switch at the Sith 
St. crossing, Philadelphia, Pa., May 28, and after run 
ning some distance was overturned. The engineman and 


fireman were killed. 
a en 


A TERRIBLE GRADE CROSSING ACCIDENT occurred 
May 31 at Valley Stream (L. I.), N. Y. A large coach, 
drawn by six horses and carrying 24 persons, was crossing 
the Hempstead Branch of the Long Island R. R. on the 
Merrick road, when it was run into by a passenger train 
Five persons were killed and 17 more or less injured. 
The road is one on which there is considerable traffic. 
The crossing is in a patch of woods, the trees of which 
conceal the railway, and it is protected only by an elec- 
tric gong signal. 

acne Site 

EARTHQUAKE SHOCKS were felt in several of the 
southern and central states on May 31, and extended as 
far north as Baltimore, Md. No damage wag done, but 
the shocks were severe enough to frighten many persons 
and cause them to run out of the houses. 

_ --- @&—-—— 

A STEAMSHIP COLLISION occurred May 27, on the 
Newfoundland banks, 1,200 miles from New York, during 
a thick fog. The ‘‘Hekla,"' of the Thingvalla Line, east- 
ward bound, ran into the ‘‘Mississippi,’’ of the Atlantic 
Transport Line, westward bound. Both ships had their 
bows damaged, but as all the damage was above the 
water line each proceeded on its way. Both vessels were 
running at half speed. The ‘‘Hekla’’ is 340 ft. long, 42 ft. 
beam, and registers 3,258 tons gross. The ‘‘Mississippi’’ 
is S71 ft. long, 44 ft. beam and registers 3,574 tons gross. 

_- - e---_-— 

A SETTLEMENT OF ONE OF THE WALLS OF THE 
Quindaro settling basin of the water-works of Kansas 
City, Mo., occurred a few days ago. About 400 ft. of wall 
2 ft. thick and 8 ft. high settled and slid in toward the 
center of the basin about 5 ft., necessitating the rebuilding 
of the wall. The basin had been emptied for cleaning 
at the time of the accident, and it is believed that the 
ground supporting the wall was water-soaked, so that it 
was readily displaced when the inside water pressure was 
removed. In rebuilding, the old vertical wall will be re- 
placed by a bank with a slope of 2 to 1, extending into 
the basin and up within 2 ft. of the top of the original 
wall, from which line the wall will be carried up verti- 
cally, as before, We are indebted to Mr. D. W. Longwell, 
Superintendent of the Kansas City Water-Works, for the 


above information, 
Ge 


ANOTHER MOVE FOR A NEW WATER SUPPLY 
in Jersey City is likely to be made soon by the new city 
government, The recently installed mayor, Mr. Edw. 
Hoos, has sent a letter to the Street and Water Board, in 
which he criticises the recent revision of the tem- 
porary water contract as being of but little ad- 
vantage to Jersey City, while affording the East 
Jersey Water Co. an opportunity to gain still firmer 
control of the Passaic River drainage area. The mayor 
suggests speedy action by the Street and Water Board 
and Board of Finance in the employment of an engineer 
to prepare specifications for a new supply under which all 
possible competition may be secured. 

—__-—-_o—_--- 

THE COMPULSORY PURCHASE OF WATER GAS 
and electric lighting plants owned by private companies, 
where such plants existed, before any municipality could 


proceed to establish such works at public expense, was (he 
object of a bill Just voted down for the second time thi 
year in the lower branch of the Pennsylvania legislature. 
If we correctly remember, a similar bill has been defeated 
in Pennsylvania in at least one previous legislature 
Massachusetts has for some time past compelled a similar 
course in the matter of lighting plant although really 
as a compromise between the friend and pponents of a 
bill designed to give municipalities the right to establish 
such plants, a right which, it waa held, they did not pre 
viously possess 
+ 
THE DECISION REGARDING THE USE OF A CO 
agulant in connection with the filter plant of the Niagara 
Falla Water-Works Co., recently rendered by the U. 8 
Cireult Court, has been affirmed by a majority of th: 
U. S. Clreuit Court of Appeals Both courts hold that the 
use of alum as practiced in the Jewell filters at Niagara 
Falla, is an infringement on the Hyatt patent, controlled 
by the New York Filter Manufacturing Co. The de 
fense in the case was that the use of settling basins prior 
to the admission of the water and coagulant to the filters 
avoids the infringement, but the court states that at the 
nominal full capacity of the filters, the water would be |: 
the basins only 13 minutes and maintaina that thia can 
not be termed settlement 
oe 
THE SOURCES OF PUBLIC WATER UPPLIES tn 
Illinois, according to a paper read before the IlMnota Ho 
meopathiec Medical Association, May 11. 807, by Mr 
Jacob A. Harman, Civil Engineer, of Peoria, UN... are 
divided approximately as follows: 2% from artesian 
wells, free from organte impurities; 24°) from deep wella 
which are not Hable to local pollution; 25% from shallow 
wells, subject to local pollution; and 2 from rivers 
creeks, lakes and artificial storage of rain waters of 
these sources the paper calis attention to the fact that 
about (0% are liable to contamination, and that the deep 
wells which are not subject to local pollution often fur 
nish water which has mineral constituenta that make tt 
very unsatisfactory for domestic purposes, and as a reault 
the water from local wells and cisterns remains in use 
even where deep wells exist. The paper further urges that 
it should be the duty of the state to investigate and ds 
velop means for improving these conditions and that a 
formal commission containing an expert civil engineer 
should be formed by the State Legislature for this work. 
In this connection, it is of interest to note that the law 
organizing a state sanitary commission, noted in our imauc 
of Dec. 31, 1806, has little chance of being enacted at this 
session of the Illinois Legislature. 
- e*---- -- 

THE WATBR RESOURCES OF NEW YORK STATE 
are to be Investigated by Mr. Geo. W. Rafter, M. Am 


Soc. C, E., for the U. 8. Geological Survey The Sur 
vey is also having investigations and reporta made on 
the same subject in other States of the Union. Mr. Raf 


ter expects to bring together a vast amount of informa 
tion hitherto unavailable regarding the water power and 


sources of public water supply of the State He says that 
in the last 16 or 17 years there has been a wonderful in 
crease in the water power used in New York. Aside 


from the great Niagara Falis development, the hors 
power represented by wheels set in the Genesee Riser 
for instance, has increased from 6,000 or 7,000 in INS 
to 18,000 in 1807; and on the upper Hudson River, from 
13,000 to nearly 50,000 HP 
° 

A CONTRACT FOR BUILDING SIX LOCKS AND 
dams on the Monongahela River above Morgantown, W 
Va., has been awarded to Jas. McCaron, of Philadelphia 
for $622,182, according to press reports 

° 

A GREATER VARIATION IN LOCOMOTIVE FUEL 
consumption results from a variation in the number of 
cara per train than from a variation in the weight of the 
train, the number of cars being constant, according to 
experiments conducted by Mr. 8. P. Bush, Superintendent 
of Motive Power, Pennsylvania Lines West of Pittsburg. 
The experiments noted consisted in taking a large number 
of observations on trains running between Chicago, I11!., 
and Logansport, Ind., 115 miles, (1) on trains of equal 
weight but a varying number of cars, (2) on trains of an 
equal number of cars, but varying weight. In the first 
case, that is with a constant weight and a variable num- 
ber of cars, the records show that the fuel consumpticn 
increases very uniformly as the number of cars in the 
train increased. In the second case, the records give 
rather irregular results in individual cases, but show 
quite clearly that with a given number of cars in the 
train very little variation in fuel consumption results, 
whether these cars be lightly or heavily loaded. For ex- 
ample, in one train of 32 cars the increase in fuel con- 
sumption was only about 400 Ibs. between a weight of 7%) 
tons and a weight of 1,050 tons. Mr. Bush concludes: 

As a result of the above information it can easily be 
seen thdt under the conditions existing on this particular 
division a flat car-mile basis—that is, calling a car a car, 
whether loaded or empty, and making the necessary ad 
justment for the weight—would be the most accuraje 
basis for measuring the work performed by engines and 


train crews, and for all practical purposes the adjustment 
on account of weight could be omitted entirely. 
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SWEDISH RAILWAY BRIDGES NEAR THE ARCTIC 
CIRCLE. 

The bridges here illustrated, from photographs 
kindly loaned by Mr. Gustaf Welin, the editor of 
the Swedish “Jernbaneblad,” or “Railway Jour 
nal,” are chiefly interesting from their location. 


They are to be found upon a Swedish railway 
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they were built in a country abundantly provided 
with excellent timber, the present commercial ad- 
vantages of iron over wood for structures of this 
character are made very apparent. All material 
used was manufactured in Sweden at the Motala 
& Bergsund Bridge Works. 

According to the Danish “Techniske Forenings 





FIG. 1.—CANTILEVER BRIDGE OVER THE ANGERIMANELVEN. 


which can claim the distinction of being the most 
northerly in the world, the station Galivara lying 
north of the G7th parallel of latitude, or inside 
the Arctic Circle. This railway was commenced 
about five years ago, and was extended in 1894 
so as to connect with the Swedish railway system 
and furnish an outlet for mines of extremely rich 
iron ore. The construction of about 150 miles of 


Fig. 4.—Erect and Inverted Bowstrin 


Trusses over the Skellefte. 


Tidsskrift,”’ from which our information is taken, 
the bridge shown in Fig. 1 is about 133 ft. above 
high water. It is built on the cantilever principle, 
with a center span of 251 ft., and a total length of 
6414 ft. The pier masonry is granite, surmounted 
by high iron towers. The total weight of iron 
used in the superstructure and towers is 688 tons, 
208 tons of this being placed in the towers. The 








water is S4 ft. The superstructure and | 
tain 235 tons of iron and cost, erected, ¥] 
masonry in the piers and abutments 
foundations cost $26,000 additional. 7T 
shown in Figs. 5 and 4 are built with 
trusses, and the first has two center spa: 
ft. and two spans of SY and YS ft. res; 
The height of the base of rail above high 
SS ft., and the piers are founded on s. 
The metal in the trusses and piers an 
507 tons, and cost $38,860, while the 16.1° 
ft. of pier masonry and substructure 
900. In the bridge shown in Fig. 4, t} 
span is about 200 ft. long, with two end - 
9814 ft. each. The 262 tons of iron in th 
cost, erected, $17,550. The truss bridge j 
has a middle span of 2034 ft. and 
spans of 164 ft. each, and this bridge 
only 12 ft. above extreme highwate) 
superstructure contains 400 tons of iron a 
erected, $30,280. Fig. 6 is a bow-string 
located upon the same line, but not inc! 
the description referred to. 

From the prices given above it is evid 
foundations and pier masonry in this re: 
gion were very expensive, the figures 
bridge shown in Fig. 3 amounting to S$). 
eubic ft.. Judging from the use of iron 
the builders were as economical as possibl: } 
use of stone. The iron in the bridges cost 
ing erection, from 4 to 5 cts. per Ib. 
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ELECTRICITY VERSUS SHAFTING IN A MACHINE 
SHOP.* 
By Chas. H. Benjamin.+ M. Am. Soc. M. F 


The trend of the discussion on a paper entitled 
tion Horse-Power in Factories,’”’ presented at th: 
ber meeting of the Society, has suggested the | 
tion of this paper. 

It seemed to be the opinion of many of the m 
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Fig. 6.—Bowstring Truss over the Byrtelelf. 


BRIDGES ON THE LINE OF THE MOST NORTHERN RAILWAY IN THE WORLD. 


additional line will connect it with the railway sys- 
tem of Finland, and thus provide an all-rail route 
to the European continent. 

The design of these bridges presents no espe- 
cially novel features; but when we consider that 


masonry and foundations cost $68,880, and the 
ironwork $64,320, or $133,200 for the bridge. 

The plate-girder bridge, Fig. 2, has two end 
spans of about 111 ft. each, and a middle span of 
about 133 ft. Its height above extreme high 


who took part in that discussion that the best solution 
the problem was to displace shafting and belts by el: 


* Condensed from a paper presented at the Hartfor! 
meeting of the American Society of Mechanical Enginee'! 

+ Professor of Mechanical Engineering, Case School 
Applied Science, Clevelan’® O. 


‘ 
= 
. 


ay 









Bee, 


su 


4 








June 3, 1897. 


ee eee 


-ansmission, rather than to try to improve their 
se That in many cases this is the true solution 
r ‘ely be doubted; but it seems to the writer that 


re considerations of more importance than mere 


y of transmission. 
der to put this in concrete form, 12 establishments 


ned in the previous paper have been selected, the 
rs from 1 to 6 inclusive representing establishments 


heavy machinery, and the numbers from 7 to 12 


enting light machinery establishments. 
able I. the data are taken from the preceding paper. 
the results in Table II. are calculated. 
of the shafting in column 1 of Table Il. in- 


ost 
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secondary beiting, nor in the other of conductors, switch 
es, and such countershafts as might be used, one omis 
sion being allowed to offset the other. 

Column 3 shows the differences between the values in 
the two preceding columns, the + sign indicating greater 
and the 
for shafting transmission. 


first cost for electricity, sign greater first cost 
It will be noticed that in gen 
eral the electrical transmission has the greater first cost 
but in establishments where the amount of shafting is out 
of all proportion to the useful work done, electricity has 
the advantage even here (See shop No. 4.) In shops like 
Nos. 10 and 12, the machinery is compactly arranged and 


the cost of shafting relatively light. If there is any un 





FIG. 5.—RIVETED TRUSS BRIDGE OVER THE LULEELF. 


ludes the cost of probable hangers, couplings, and pulleys, 
id is based on the actual price of similar shafting in a 
ern shop, the cost ranging from $2 to $6 per lin. ft. 


rABLE I.—Distribution of Power by Shafting and Belts 
in 12 Manufacturing Establishments. 
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2 3 
§ noo2 3 3353 313 226 74.3 343 40 .100 
9 990 1% 2% 2173 258100 47.2 22.7 24.5 .881 
1 2,490 2 6 5213 454400190 82 108 .180 
11 1.4722 3 4 4843 179350107 32.5 74.5 .181 
12 1,800 2 2% 4863 428 320241 127 114 2206 
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TABLE II.—Distribution of Power by Electricity in the 
Manufacturing Establishments Given in Table I. 
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2 $3,650 $7,150 + $3,500 9 49 40 $2,400 $39,000 
3 3,750 3,000 — ThO 7 21 14 840 76,000 
4 7,450 2,100 — 5,350 6 42 36 2,160 40,000 
5 7,700 7,000 — 700 24 53 29 1,740 150,000 
6 8,550 10,950 + 2,400 39 74 35 2,100 112,500 
7 2,700 4,300 + 1,600 10 16 6 360 100,000 
8 4,000 7,000 + 3,000 17 32 15 900 113,000 
9 4,000 5,000 + 1,000 12 20 8 480 50,000 
10 9,650 18,000 + 8,350 41 8D 48 2.880 200,000 
11 7,550 7,000 — 550 16 + 48 2,880 175,000 
12 8,400 25,000 + 16,600 64 90 26 1,560 160,000 


The cost of the belting assumes the belts to have been 
from 30 to 50 ft. long, and of single leather, and varies 
from $6 to $27 per belt for the widths given. 

It is not claimed that the figures given in this column 
represent the exact cost of shafting and belting, but they 
show what the cost might well be in such establishments. 

In estimating the cost of generators and motors for these 
same shops, it is assumed that a generator will be required 
having a power of 50% greater than the net power used 
by the machines when the shop is running at full capacity, 
and that the aggregate power of the motors should be 
double this. It is further assumed that the motor unit 
will be from 5 to 10 HP. in the shops doing heavy work, 
and not less than 2 HP. in the shops doing light work. 
The cost of electric motors may be roughly classified as 
follows: 

—————— HP. of motor. 
2 3 5 10 DB #@ © @& 1% 
Cost, per HP..$65 $60 $45 $35 $25 $20 $17 $16 $15 

The figures in column 2 of Table II. thus show what 
might reasonably be expected as to the cost of generators 
and motors for each establishment. No account has been 
made in the one case of the cost of counter-shafts and 





fairness in the above figures, it is in over-estimating the 
electrical cost, since the writer desires to be conserva- 
tive. 

The figures in column 4 of Table II. are derived from 
those in column 8 of Table I., by assuming a combined 
efficiency of two-thirds for generators and motors The 
power lost in shafting transmission, column 5 of Table IIL., 
is obtained from column 9 of Table L., by deducting 10% 
of gross horse-power for engine friction. 

The net gain in horse-power by using electric trans- 
mission is shown in column 6. Allowing $60 per HP. per 
year as the gross cost of power delivered, we obtain the 
results in column 7 for the saving in dollars per year. 

Some one may cbject that these calculations are rough, 
and based on insufficient data. Even if we admit this, two 
facts can still be regarded as proven: 

1. That the first cost of electrical machinery is usually 
greater than that of shafting and belting. 

2. That the saving in power in most machinery establish- 
ments would pay for the additional cost of the electric 
plant in from one to five years. 

Figures of this kind are about all that we can have to 
guide us at present. Statements from manufacturers are 
liable to be influenced by a personal bias one way or the 
other; and even where there is an opportunity for a fair 
comparison, the necessary data are usually lacking. Many 
eases could be cited where parties now using electricity 
claim an actual saving in coal burned of from 15 to 4%. 

In most establishments where electricity has been intro- 
duced, the transition has only been partial, the generator 
and motors being burdened with a load of shafting and 
belts which prevent any saving in power from being ef- 
fected. It is in new shops constructed with especial refer- 
ence to electric transmission that we are to look for the 
best results in efficiency. 

It is further to be remembered that the loss of power 
from shafting and belts is constant as long as the engine is 
running, whether one machine or a hundred be in opera- 
tion, while the loss in electric transmission is a percentage 
of the actual power used, and diminishes as the consump- 
tion of current diminishes. This is particularly important 
during times of business depression, when only a part of 
the plant is in operation. 

Some space has been devoted to considering the ques- 
tion of relative first cost and efficiency, since many argu- 
ments pro and con have hinged on these two points, 

Electricity should not base its claims to recognition on 
either of these. In most cases there are far more import- 
ant advantages to be considered. Referring again to Table 
II., it will be noticed that in column 8 are given the esti- 
mated pay rolls of the different establishments, allowing 
$500 per annum for each man employed. Notice how 
large these numbers appear in contrast with those we have 
been considering. A saving of from 2 to 5% in the pay 
roll is of more importance than any saving that is likely 
to be effected in the power plant. 

The average useful horse-power per man in the heavy 
machinery establishments before mentioned was 0.38 HP., 
representing $22.80 per year on the usual estimate of $6) 
per HP. per year. If the services of the man are set at 
$500 per year, a low figure, the average cost of power is 
only 44%4% of the cost of labor. 

In the light machinery establishments the average use- 
ful horse-power per man was only 0.195 or $11.70 per 
year; being only 24% of the labor cost. 

In some shops the power cost represents only about 1% of 
the total expense of running. 














The question of the advantage of introducing electricity 
hinges not upon efficiency of transmission, but upon the 
effect on the output of product per man and per machine 


The different points to be onsidered in determining how 





electricity affects general economy of production may be 
classified as follows 

1. General arrangemet f machinery to facilitate hand 
ling of work. 2. Clear head-room for the use of elect 
cranes and small hoists 3. Light and cleanliness i. 
Control of speed. 5. General flexibility of the system 


6. Use of electricity for other purposes than power 





1. General Arrangement The ordinary machine shop of 
to-day, in its shape and size and in the general arrangs 
ment ef its engines and machinery, is the slave of shafting 
transmission The engine must be so located as to con 
nect conveniently with the shafting; all the machines mu 
be arranged in parallel lines for the same reason; whil 


the ceilings and posts must be designed with special ref 
This has 
hardly realize the 


erence to the demands of hangers and brackets 
been so long the case that perhaps we 
possibility of a change. 

Machinery 
the work it is to do, and not with reference to the power 
to be 


should be arranged with reference to 
used; it should be so located on the floor of the 
shop as to be easily accessible for operation and attend 
ance, and in such a way that the readily 


handled and well lighted 


work may be 


The whole shop should be planned with a view to hand 


ling the product with the least waste of time and labor, 


and electricity makes this possibl Large machines may 
be put in any position and at any angle, or, if need be 
may be transported from place to place to accommodat: 


the work. The power plant may be located in the most 


favorable place for taking care of coal, water and ashes 
and the power distributed to any building or buildings with 
but little loss. 


~. Clear Head-Room.—In all shops doing heavy work, the 
rapid and economical handling of the work is one of th« 
most important factors in cheap production The electric 
crane is the most convenient and efficient carrier yet de 
veloped, and the absence of overhead shafting and beltg 
in electric transmission makes its use possible over all th« 
larger machines. 

This advantage of the electric system was what prompted 
{ts introduction into the Baldwin Locomotive Works, and 
the saving there has been notable. Formerly from 3%) to 
handle the work in the 
wheel shop, while now only S or 10 are needed; former!) 
from 8 to 10% of the time of the skilled help was lost from 
delays in handling, but this loss has been reduced to less 
than 2%. 


40 laborers were employed to 


A saving of this kind is of more importanc: 
than any probable saving of coal. 

5. Light and Cleanliness.—As another result of our long 
subjection to ordinary methods of conveying power, we 
have come to regard a machine shop as necessarily dark, 
a synonym for all that is dark and dingy. A glance at th: 
shops of some of our electrical establishments will con- 
vince any one that this is a mistake 

The belt is a dust carrier as well as a power carrier, 
and nothing can be kept clean in its vicinity. When we 
add to this the shadows cast by the shafts and belts them 
selves, we have a condition of things which tends to mis 
takes and poor work, and cannot be without a correspond- 
ing moral effect on the workman. 

4. Control of Speed.—One of the minor advantages of di- 
rect connected motors on large machines is the possibility 
of easily and quickly adapting the speed of the machine 
to the kind of work being done. On large boring mills 
and lathes, especially when facing up work, this may be:a 
factor of considerable importance in determining the cost 
of production. 

*. General Flexibility of the System.—The ease with 
which the electric system of transmission may be adapted 
or extended is one of the strongest arguments in its fa- 
vor. The extravagant consumption of power is probably 
due, in most cases, to a gradual extension of the shafting 
system by lengthening shafts beyond a reasonable limit, 
to the turning of corners with bevel gears, and to the use 
of turned and twisted belts, with their attendant evils in 
the way of guide pulleys. 

Shops are usually planned with a view to present needs 
rather than future possibilities, and extensions are made 
at some disadvantage; but in the electrical shop this need 
cause no uneasiness. Whatever the location or the angu 
lar position of the new building, the only expense is that 
of new motors and a few hundred feet of wire. 

6. Other Uses of the Electric Current.—If the right kind 
of an electric system be chosen, the same current can be 
used in a variety of ways which are just beginning to be 
appreciated. Besides the advantage of having are and in 
candescent lamps without any additional expense for gen- 
erators, the electric current may be used for welding, braz- 
ing, solderirg, annealing and case-hardennig, and each and 
all of these operations may be affected locally on large 
machines without moving them from their positions. 

An electric motor, if properly designed and constructed, 
requires no more care than any piece of machinery run- 
ning at the same speed. The writer has had under his 
personel cbservation motors which have run for years 
whenever called on, have required less care than an or- 
dinary loose pulley, and have cost almost nothing for re- 
pairs. 

Only lately the writer saw a railway motor driving a 
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grinder for pulverizing furnace linings, in an atmosphere 
so full of grit and dust that the operator had to keep his 
mouth and nose masked. The motor under a street car 
will convince the most superficial observer that there is 
nothing to be feared on this score. 

General Conclusions. 


When the shops of a manufacturing establishment are 
scattered over a considerable extent of territory, the in- 
stallation of a central power plant having large and eco- 
homical engines, and the distribution of the power to the 
different shops by wires, instead of by steam pipes, is a 
change always to be recommended, and that will soon pay 
for itself 

When the establishment consists of one large building 
or compact group of buildings, a change to the electric 
system is to be recommended where heavy work is to be 
handled, especially if the machines are somewhat scat- 
tered, require considerable power, or are intermittent in 
their action. In such cases some of the shafting may be 
left in position, but the writer believes that the more in- 
dependent motors are used on machines requiring over 
two horse-power the greater will be the economy. 

in shops doing light work and having many small ma- 
chines compactly arranged and in continuous operation, a 
change to the electric system would be expensive and of 
doubtful utility. See, for instance, shops Nos. 10 and 12 
in tables, 

In building a new shop the chances are better for elec- 
tric installation; and any manufacturer who does not, un- 
der these circumstances, investigate the subject and con- 
sider carefully the question of using electricity, is making 
a great mistake. 

The ideal arrangement for a shop handling heavy work 
is that of a building having one lofty center aisle lighted 
from above, and the two side aisles of less dimensions 
lighted from the sides. Every square foot of floor space 
in the central aisle should be commanded by electric 
cranes. Here the larger tools will be located, each with 
special reference to convenience in handling work, and, 
as far as practicable, fitted with independent motors. The 
smaller machines are located in the side aisles near the 
dividing line of columns, and may be driven in groups by 
short lines of shafting hung on the columns below the 
tracks of the traveling cranes, each line being driven by 
a separate motor. 

Units of about 5 HP. are large enough for this kind of 
work. Motors of two or possibly of one HP. are as small 
as can at present be economically used. 

The benches for hand work should be located at the 
side walls near the windows. Smaller cranes and electric 
hoists may command all the space in the side aisles. Some 
of the drills and shapers should be fitted with direct con- 
nected motors and have eye-bolts at the top by which they 
may be moved from place to place. In the power house 
the use of two generators, one large and one small, will 
often prove economical, the smaller one being used for 
night or overtime work. 

SO 


A POWER SAW FOR HEAVY METAL WORK. 


A heavy motor-driven cold saw has recently been 
put on the market by the Q. & C. Co., Chicago, 
designed especially for bridge builders, architect- 
ural iron works, and other metal workers handling 
structural steel and other heavy metals. It is sub- 
stantially and compactly built, occupies the small- 
est possible space and is easily handled. 

The saw blade is 25 ins. in diameter, being amply 
large for a wide range of work. It is provided with 
one faced side, making the machine valuable for 
miter work. Lateral adjustment is provided to the 
saw blade, requiring but a minute to set the saw 
to line. This feature dispenses with the necessity 
of moving heavy work, where in sawing to a 
scribed line the adjustment required is less than 
2 ins. 

A cam-lever movement feed allows the operator 
to change instantly from slow to fast, or vice versa, 
without stopping or checking the speed of the saw. 
A stop enables the machine tv be thrown out of 
gear quickly in cases of emergency. 

The available surface of the saw blade above the 
arbor is 10 ins.; available surface of the blade to 
the right of arbor, horizontal with the lower table, 
10 ins.; height of extra table, 12 ins.; the blade ex- 
tending down 4 ins, below the surface of the lower 
table. 

TT © Gm 
SECOND TRACK CONSTRUCTION AND IMPROVEMENT 
OF LINE AND GRADE FROM MADISON TO 
BARABOO, WIS.; CHI. & N. W. RY. 
By H. W. Battin. 
(With two-page engraving.) 
The eastbound traffic which originates in Minne- 


sota and South Dakota on the Chicago & North- 
western Ry. is joined at Elroy, Wis., by that di- 


verted to it by the Chicago, St. Paul, Minneapolis 
& Omaha Ry., the whole proceeding on its way to 
Chicago, Milwaukee and points farther east. From 
Elroy to Baraboo, a distance of 38 miles, the rail- 
way follows the valley of the Baraboo River with 
no grades to exceed 21 ft. per mile, permitting a 
rating of 1,600 tons for a 19-in. engine with small 
wheels. At Baraboo the railway leaves the river 
valley and crosses the divide between the Baraboo 
and Wisconsin rivers, passes ‘“Devil’s Lake” and 
Kirkland, and at one place rounds a sharp point of 
rock known as “Devil’s Nose.” After passing the 
Wisconsin River, a second divide is crossed, reach- 
ing on the other side the chain of lakes adjacent 
to Madison. On account of the steep grades over 
these two summits, and the frequency of meeting 





Fig. 4.—Temporary Trestle for Deep Fill Just North of 
Devil’s Nose. 


(Length, 1,248 ft.; extreme height, 75 ft.) 


points for trains for freight traffic, the latter be- 
came very much congested while operating on a 
single track. To facilitate operation in this con- 
gested belt was the urgent demand for double- 
tracking this particular section of road during a 
season of severe financial depression, 

Alinement and Grades.—In the 37 miles between 
Madison and Baraboo, with the exception of about 
four miles, the curvature was easy, a maximum of 
2°. The grades, however, ran as high as 53 ft. per 
mile. On 47% of the total distance the grades were 
changed by the reduction of summits and filling up 
of intervening sags, the changes being frequently 
as much as 10 ft. in cut and 10 ft. on embankment. 
The total rise,as shown by the old profile, Fig. 1, was 
619 ft., and the total fall was 604 ft. As shown by 
the new profile the total rise is 508 ft., and the 
total fall is 493 ft., making a saving of 111 ft. in 
rise, or, roughly speaking, the saving of a 1% hill 
for a distance of two miles, the difference in eleva- 
tion between Madison and Baraboo being 15 ft. 

In the above four miles, between Devil’s Lake 
and Devil’s Nose, as shown by the general profile, 
Fig. 1, the maximum curvature was 4° 42’, the 
grade being 69 ft., broken with stretches of 53 ft. 
per mile. The main problem in the rectification of 
the line and the improvement of the grade came 
within these limits and involved the entire elimina- 
tion of the reversed curvature and the reduction 
of the grade from 69 ft. to 53 ft. per mile, as well 
as the reduction of the maximum curvature to 3’. 
In 3.5 miles, which formerly had grades ranging 
from 53 to 69 ft. per mile, the maximum grade is 
now 53 ft. per mile, there being a reduction toward 
the top of the hill to a 0.9% grade, or 48 ft. per 
mile. Within the limits of one mile, 87° of curva- 
ture were eliminated, throwing out two sets of 
sharp reversed curves and involving the construc- 
tion of two heavy fills, one of them 75 ft. and the 
other 55 ft. in height and ranging in length from 
1,500 to 1,800 ft. To accomplish the work of grade 
reduction and the rectification of alinement from 
Devil’s Lake to Devil’s Nose, it was necessary to 
begin changing the grades at a point one mile 
south of Devil’s Nose at the foot of the 1.3% grade. 
From this point to the north, the profile was -fig- 
ured for a maximum grade of 1%. This made the 
new sub-grade at Devil’s Nose 13 ft. lower than the 
original main track. At the same point the curva- 
ture was reduced from 4° 42’ to 3°. To reduce 


rock and earth quantities to a minimu 
neighborhood, it was essential that the 
ment should be kept as close as poss 
original main track, and yet leave the |, 
for the conduct of transportation. 

Grading.—A contract for the grading 
Winston Bros., of Minneapolis, Minn. 
rock excavation in the neighborhood of [> 
Feb. 8, 1896, but the earthwork was not 
begun until the middle of April. The , 
was completed in the neighborhood of Dey 
Nov. 26, 1896, and the earthwork in 
neighborhood, Nov. 21. The forces ob 
maximum in October of 504 men and $) : 
the basis of ten hours’ work per day. 1 
amount of material moved approximated 
cu. yds. 

The standard roadbed for earth excava Fig 
2, had a base of 37 ft., with side slopes of I! 
The roadbed for rock excavation had s|: ; 
on 1. The roadbed for embankment ha‘! 
of 33 ft., with slopes of 1 on 1%. The grea 
of the earth work was done with Petelar 
horses, the loading being chiefly done bb, 
The reduction of the summit cut at Kirk ! 
volving about 400,000 cu. yds., required a dithop.y 
method of handling. For this the conoracr 
placed his first steam shovel April 15, whi \ 
was worked continuously until Oct. 24. A ! 
shovel was started in June and worked wu: Se 
tember 12. Both shovels worked day ani 
for three months. The railway company furnish.) 
four engines and 80 flat cars equipped with aj 
brakes and automatic couplers for the pros: utiy 
of this piece of work. 

Material from the summit cut was used tv erad 
that portion of the new alinement which lay di- 
rectly opposite the reversed curves; the materia! 
being plowed off from top of temporary trestles 
the details of which are shown in Figs. 3 and 4 
The more northerly, or Trestle No. 1, Fig. 1, {60 ft 
in length and 55 ft. in extreme height, was on 
story, the posts being tamarack piles of length sur- 
ficient to answer the height of each bent. The mor 
southerly, Trestle No. 2, 1,248 ft. long’ and 75 ft 
in extreme height, was built in two stories, also 
using tamarack piles for posts. The sway bracing 
as shown in the sketch, was sufficient to hold th 


trestles in good line during the work, but the longi- 
tudinal or spur-bracing as originally planned hai 
to be increased at Trestle No. 2, on account of 
tendency of the floor system to push down the hil 
This latter movement was caused by the work 
trains being spotted to position with air brake: 
set on the whole train. The stringers were of Or 
gon fir 28 ft. long, lapping 2 ft. past the cent» 
each bent, the span length being 24 ft. This spa: 
would seem excessive for a frame-bent trestle, but 
the structures as built answered the purpos 
which they were designed, and offered less obstru 
tion to the filling and were more economical! i 
first cost than the ordinary trestle with spans o! 
16 ft. or less, 

Trestle No. 2 was built parallel to the centre lin 
of the double-tracks and 10 ft. to the east, or on th: 
down-hill side of it, thereby securing a compact 
embankment when complete. The widening fo: 
double track was thus done on the west side en- 
tirely. Trestle No. 1 was built with its south end 
10 ft. to the east of the center line of double track 
its north end being west of the same, This 1! 
rangement was necessitated by the fact that th 
early working of the steam shovel cut was don: at 
a high level, which necessitated building the shurt 
piece of heavy grade, shown by Figs. 5 and &. as 
close as possible to the original main track. Cross 
ties 8 ft. long and spaced 2 ft. apart c. to c., }«'- 
mitted the earth to fall from the cars without lv i<- 
ing among the timbers of the floor system. At i! 
trestles, the material was plowed from the cars »)) 
a Lidgerwood Rapid Unloader, handling either * 
center or a side plow, according to the necessi! ©s 
of the work at the time. In order to stretch the 
cable there were erected at appropriate places ® 
pair of posts, one on each side of the running tra k 
between which a chain was suspended. A la! 
hook on the cable was attached to this chain an! 
the train moved its full length, permitting the ca’: 
to unreal from the drum of the unloader a! 
stretch over the full length.of the train. The val 
of the rapid unloader fe* a work of this magnitu:* 
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n by the fact that at no time through the 
during day or night service, was a plow 
from a flat car, a fact inevitable and of 
t occurrence when the plowing-off is done 
ymotive. After the trestles were filled, the 
ial to widen the embankment was plowed off 
ulder by a spreader built on a flat car, the 
also being a tool of considerable economy. 
srade line was placed through the summit 
such a height that the quantities computed 
the finished sections would be slightly less 
he total quantities in the big fields. By 
ne the grade at Station 1,660 from 1% to 
the effect was to decrease the embankment 
1 668 to 1,679, Fig. 1), and to increase the ex- 
yn quantities through the summit cut com- 
vith the quantities afforded by a 1% grade 
i to the top of the hill. The Kirkland pass- 
ick, shown from X to Y, in Fig. 5, was aban- 
for purposes of operating and was turned 
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The rock work at Devil’s Nose was begun early 
in February, 1896, the excavated material being 
hauled to the north to form the embankment at 
the south end of Trestle No. 2. The extreme north 
portion of the excavations was taken out to regular 
section and formed a through cut. For a distance 
of 600 ft. the center line of double track was be- 
tween the running track and the high face of the 
bluff and the section required to be excavated in- 
cluded the material under the running track to a 
depth of 12 ft., as shown by Figs. 8 and 9. To ac- 
complish the work the contractor removed all mate- 
rial down to the new formation level and outside 
of the running track. In order to obtain the ma- 
terial between the face of the bluff and the exist- 
ing track, two openings 12 ft. in width were made 
under the latter and the work of blasting and re- 
moving of rock proceeded until all that remained 
to be excavated was a continuous pier of solid nat- 
ural rock about 600 ft. in length, over which the 
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class masonry was built of thoroughly-bonded rub 
ble laid in « mortar; 
ings and steps being of dressed stone. 


ement the bridge seats, cop 
Most of th 
masonry was laid in Milwaukee cement, but a por 
tion of it laid in Yankton Portland cement 
About 62°, of the stone used was a durabk 
stone quarried at Ablemans, 
saraboo, the remainder < 
quarry, near Green Bay, Wis 


was 
sand 
ten miles north o 
Duck Creek 


uctures Were 


oming from 
All sti 


built in stone and iron, the 1,664 ft. of pile and 
frame bent trestle being filled with earth and not 
remaining as a permanent structure 

There were no especially noticeable features in 
the construction of the masonry, excepting thes 
involved in one deep foundation in a marsh six 


north of Madison, 
shown by Fig. 11. The 
70 ft. in length, driven to the level of th 
water through 40 ft. of soft mud and silt and 2 ft 
hard clay. No vertical settlement 


miles the nature of which is 


this foundation 


} 


piles for 


were 


into ensued 








FIG. 6.—SUMMIT CUT, SHOWING THREE LEVELS OF STEAM SHOVEL WORK. 
(Shovel working at original track level.) 


ver to the contractor for his exclusive use. While 
taking out material above the old formation level 
this track remained in its original position, the 
switch being moved from the main track at Y and 
the track being extended south to answer as a run- 
iing track for work trains. It was necessary to 
keep this southerly extension as close as possible 
to the main track from Station 1,684 to 1,690 to 
ivoid filling a wide embankment where the steep 
srade was operating and which would eventually 
have tobe cut down. Beyond the north end of the 
ut a few sidings were built by the contractor and 
used for storage of cars and for coaling engines. 
Owing to the nature of the material, the steam 
shovel cut was excavated in four lifts. It was 
leemed advisable not to exceed 25 ft. in depth for 
iny one lift. By excavating a shelf on the slope of 
the old cut, a loading track was laid from A to B, 
Fig.5,on a grade of about 2.5%. Three cuts in width 
ere taken on this general level, as shown by Fig. 
7, extending through the months of May, June and 
July. The month of June saw an additional cut 
taken at the old formation level, followed in July 
by a cut rect east of this and 5 ft. lower, and in 
\ugust by another 5 ft. lower still, which com- 
leted the section down to that level. The first 
-ystem of sidings was taken up and re-laid several 
mes to accommodate the new conditions of work- 
ng, always keeping a connection at the north end 
vith the track to the fuel and water stations and 
t the south ends with the running track. By the 
i of September, most of the excavation had been 
nade, there still remaining to be taken out that 
raction of the finished sections which supported 
the old main track and which could be removed 
only when traffic was thrown to the lower level. 
The two large fills required more material than the 
true sections of the cut afforded, so a borrow pit 
was made on the extreme east side, Station 1,711 
to 1,716, 





company’s traffic was moved, until thrown to the 
lower level. 

From Devil’s Nose toward the south for a dis- 
tance of one mile, the difference of elevation be- 
tween gradeof theoriginal trackand the new forma- 
tion level caused a stateof affairssomewhat similar, 
as shown by the sketch Fig. 10. The track was lined 
as far to the west as the original embankment 
would permit. At the new formation level a shelf 
was cut, the slope nearest the running track being 
1 in 1. In October the easterly or second track 
was laid on this shelf past Devil’s Nose, across the 
big fills, and through the summit cut from Sta- 
tions 1,550 to 1,745. Traffic was then turned to the 
new level and the old track abandoned and taken 
up. The grading then proceeded, taking out ma- 
terial to complete the sections under the original 
track, the rock, as shown in Fig. 8, and earth, as 
shown in Fig. 10. The earth work was completed 
Nov. 21, and the rock work Nov. 26. 

Bridging.—It was desired to push the masonry 
well in advance of the grading, and in consequence 
the work was begun early in January, 1896. The 
bulk of the work, however, was done between 
March 1 and July 31. In all it amounted to 12,000 
cu. yds. of first-class masonry and 3,000 cu. yds. 
of second-class masonry, distributed in the follow- 
ing 95 structures: 

11 new bridges, piers and abutments. 

2 new arches. 

new stone box culverts. 

new iron pipes. 

overhead bridges. 

16 bridges, in which old piers and abutments were ex- 
tended. 

12 stone arches, extended. 


18 box culverts, extended. 
23 iron pipes, extended. 


The first-class masonry was rock-faced work 
with dressed bridge seats, back walls and copings. 
The barrel of each arch was either dressed or 
rock-faced to make it conform to the work pre- 
viously done in the same structure. The second- 


Ate 


SPro 


FIG. 9._ROCK EXCAVATION AND FILL AT DEVIL'S NOSE 
View showing temporary openings under the track to reach the excavation on the 


inside of the curve. 


after the masonry was built, but the pressure of 
the new second track embankment moved th 
south abutment toward the water-way a distan 
of 2 ins., evidently springing the whole group of 
piles to that extent. No movement was noticea 
ble adjacent to the old embankment, the latter ex 


isting where a pile trestle had been filled fourteen 
years earlier. 

The change of grade just south of Devil’s Nose 
at Bridge No. 344, made it necessary to let down 4 
ft. the barrel of a 24-ft nd 
hand plate girders 50 ft spaced 5 ft 
c. to c., held together with turnbuckles, and later 
ally braced with five sets of cross-bracing made of 
oak bridge ties, Fig. 12. This deck 
girder on pile bents driven in the embankment car 
ried the traffic 


arch. A pair of sec 


long were 


as shown by 


while the work of excavating, tear- 


ing down, rebuilding and refilling was accom 
plished. 
The contract for the iron bridge work was let 


to the Lassig Bridge & Iron Works of Chicago, Il 
It consisted of through and deck plate girders 
ranging in length from 20 to 75 ft. The bridges 
came entirely riveted up and ready for placing ex- 
cepting the 75-ft. deck and through girders and 
the short through girders with thin floors, Fig. 13 
The erection was done by the company’s Bridge 
and Building Department, using a derrick on each 
of two flat cars. The iron work, which had been un- 
loaded at points convenient for erection, was 
picked up by the two derricks and swung between 
the two cars, carried to position directly above the 


bridge, and with false work taken out, the iron 
work was dropped into place. This latter method 
included the spans 455 ft. in length. The 75-ft 


bridges were unloaded one girder at a time and 
erected in places on masonry, the floor system of" 
the through girders being changed not to interfer: 
with traffic. 

Track.—The second track was laid with the Chi- 
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cago & Northwestern Ry. standard S80-lb. steel 
rails and oak ties, the company’s standard truss 
joint being used, a drawing of which is shown in 
Fig. 14. The old main track, aggregating eleven 
miles, was taken up in order to grade to the new 
profile and in addition two miles were re-graded 
without interruption to traffic. During the course 
of the work, 27 temporary switches and five tem- 
porary crossovers were put in. The permanent 
work involved 25 switches and 20 crossovers. In 
all the latter the company’s standard spring rail 
frogs No. 10 and standard split switches were used, 
with the exception of two No, 14 leads at the Wis- 
consin River bridge. All switches have trailing 
points, the sidings being connected to the main 
track at one end only. The construction of the 
second track began May 28 and was finished Oct. 
27. The first piece of double track was put in oper- 
ation June 14 and the last Dec. 3. 

Ballasting.—The track was raised on 1 ft. of bal- 
last, the first lift of 8 ins. being made with a coarse 
ballast from Wales, Wis., and the final lift of 4 ins. 
and the filling and dressing being done with gravel 
from Beloit, Wis. The average train haul on 200,- 
000 cu. yds. of this material was 70 miles. About 
125,000 cu. yds. were used in ballasting the 35 miles 
of second track, and 75,000 cu. yds. to re-ballast 
the 34 miles of old track. In connection with the 
above it may be said that various sections of the 
old track were given a light raise only to make 
them conform to the new profile. 

Interlocking and Signaling.—The Wisconsin River 
bridge at Merrimac (Eng. News, July 9, 1896), is 
operated as a single track structure with switches 
at each end worked by mechanical levers and con- 
nected electrically, as shown by Fig. 15. Tower Z 
at the south end contains a four-lever machine 
with three levers for five signels and one lever for 
one switch and two derails. This tower is a one- 
story cabin. Tower BR, two stories high, at the 
north end of the bridge, contains a twelve-lever 
machine with five levers for seven signals, 
lever for one derail, one lever for two facing point 
locks, three levers for three switches and three de- 
rails, and two spare spaces. The two towers are 
connected electrically in such a way that the inter- 
locking will prevent giving a clear routing for two 
trains from opposite directions at the same time. 
The manual block system is in use, each sema- 
phore having two spectacles, showing red and 
green disks, with one center lamp. The space in- 
terval of blocking averages 3.5 miles. 

Conclusion.—It was possible to finish a work of 
this magnitude in one season, by rushing the ma- 
sonry in the early part of the year, by putting down 
track on every half-mile of grade as soon as fin- 
ished, connecting the track to the old main track 
with temporary switches, ballasting the new track 
and connecting it piece by piece as fast as laid and 
ballasted, putting the second track into operation, 
abandoning the old track, re-grading, re-ballasting 
and connecting piece by piece as was done with 
the second track. On account of this method of 
conducting the work the latter has, of necessity, 
not been as satisfactory as it would have 
been had it been possible to lay and _ ballast 
long stretches of track continnously. As soon as 
a short piece of double track was ready for use it 
was turned over to the operating department for 
immediate use. A fortunate and gratifying feat- 
ure of the whole work has been the absence of 
serious accidents to trains and comparatively few 
injuries to persons which were attributed to the 
construction work. Great credit is due to the of- 
ficials and employees of the operating department 
for the care exercised, as traffic was frequently di- 
verted from the old main track to the second track 
and in reverse order, through temporary switches 
and crossovers, to permit and facilitate the con- 
struction work. Eight passenger trains and an 
average of 40 other trains daily passed this section 
of the road while the work was in progress. The 
cost of the work involving all its features approxi- 
mated $1,000,000, 

The work was represented in the Chief Engineer's 
office by Mr. E. C. Carter, M, Am. Soc. C. E., Prin- 
cipal Assistant Engineer. The surveys were made 
and the construction carried out by Mr. H. W. Bat- 
tin, Engineer of Second Track. For construction, 
the work was subdivided into four sections aver- 
aging 9 miles each in length, which were placed in 


one 


charge of Assistant Engineers F. L. Birdsall, L. 
P. Yale, W. H, Gahagan and J. M. Raymond, the 
first of whom handled the heavy work from Devil’s 
Lake to Devil’s Nose. The contractors were per- 
sonally represented on the work by Mr. W. O. 
Winston, and by Mr. E. H. Beckler, M. Am. Soc. 
Cc, E., as Engineer for the contractors. 
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STEEL CORES FOR IRON AND BRASS CASTINGS. 


At the meeting of the Philadelphia Foundry- 
men’s Association, on Feb, 3, Mr. George L. Roby, 
of Albion, Mich., read a paper on “Steel Cores,” of 
which the following is an abstract: 


The formation of smooth and approximately accurate 
holes in iron or brass castings always involves trouble 
and expense. The improvement suggested is to insert 
steel cores of the shape and size of the shaft or bar which 
the hole is to fit in the mold and afterwards remove them 
from the casting. This has been done in many foundries 
for years. But, except for special work, the objections of 
having to make tapering cores so that they may be re- 
movable and that the crysallization and chilling of the 
iron mekes it difficult, if not imposible, to do any further 
work on castings that cannot be brought to the emery 
wheel, have prevented the general use of steel cores. 

It will be admitted, however, that if these steel cores 
can be coated with a composition which will resist the 
heat and pressure of the melted iron, be non-conductive 





Fig.7. 


Fig.6, 


Steel Cores for Foundry Use. 


enough to prevent ‘‘chilling,’’ so free from gas-producing 
substances as to reduce the liability of ‘blowing’ to a 
minimum, of a nature not antagonistic to the iron, and 
to which it will lay hard enough when placed upon the 
steel cores to bear ordinary handling, and yet after the 
casting has been made, to become so soft as to suffer no 
resistance to its removal, the use of steel cores is capable 
of greater adaptation to modern foundry work than it has 
yet been given. It is not asserted that a steel core will 
work in all places. It cannot compete with a sand core 
for producing a hole that is good enough as made with 
the sand core without drilling or reaming. It has been 
found impracticable to cast a thin shell around a large 
steel core, but a thinner shell can be cast around a steel 
core standing on end than lying down in the mold. A 
thinner shell can be cast around a well-proportioned pat- 
tern that can be poured slowly than about one having 
thin webs. 

To be on the safe side, it is best to assume that if the 
core is standing on end it will not give any trouble if 
the outside diameter is at least equal to twice the diame- 
ter of the core. If lying down, the core ought not to 
exceed one-third of the total diameter of the adjacent part 
of the casting. Like all rules, these can be broken with 
impunity if proper precautions are taken, and we know 
we are beyond the danger line. If the pattern can be gated 
so a considerable amount of metal may pass through the 
part having the steel core set, or if enough of the pat- 
tern projects above, so that the pressure of the iron will 
hold it up, much more difficult results may easily be 
achieved. 

In a case where it was desired to cast a finished hole in 
a very light wheel, 7 ins, in diameter, that was gated to 
the rim, a large percentage of the hubs were defective at 
the upper end. The wheel then gated, as shown in Fig. 


1, gave no further trouble, although the hub wa 
% of an in. diameter and had a %-in. hole » a 
These wheels went direct from the trimming ; . 
electing shop, the usual cost in the machine ‘ 
entirely saved and better fitting journals s Ye: 
when drilled in jigs. Another case of finished y 
way was in making the castings for the fram, 
machine, shown in Fig. 2. The two sides wer, 
that if not set exactly right in the jigs the 1. 
holes did not coincide, The shaft working on ¢). 
A and B were ‘%-in. and the bosses not %-in. a: f 
the plates being about %-in. thick. Prints w 
and steel cores used. No trouble was had in cas 
and a more satisfactory job was done than wh 
but extra care had to be taken to see that the 
were a tight fit, and sometimes a long, straig) 
was run through the line up the holes, but th. 
being chilled gave no more trouble than when 
In Fig. 3 is shown a place where a sand core 
used. Great difficulty was found in getting th. 
satisfactory fit for the purpose desired. The s: 
were cut from the stock used, A perfectly finis 
was obtained at a less expense than with sand cx; 
One of the greatest chances for money saving | 
gears, or pulleys that are afterwards to be iu: 
the chucking and boring being dispensed with. 1 
ings, direct from the foundry, can be driven 
mandrils and turned up. With care used to keep : 


Ast 


ture at a proper consistency, the fit on the shafi 7 ‘ 
as perfect as can be obtained. Irregular shaped | 
cavities with smooth square bottom can be made w st 
cores that can hardly be produced in any othe; way 


Then again, on some light work, too small to us 
cores at all, the steel core can be used to great 4) 
tage and very small holes can be made. 

When lying horizontal in the flask the cores ar o 
course, only pieces of the stock that is expected 
the hole, cut in the lathe or shaper with clean 
ends; but when standing, the usual taper for . 
close over is essential. It is also suggested that th: dis 
tance from A to B in Fig, 4 should be a trifle longer tha 
the distance through the casting, so that there wil! bo 
danger of “‘capping over."’ If steel cores properly coated 
do not come out easily, it is when there is no chance. as js 
shown in Fig. 5. On old patterns having small prints jt 
found convenient to make the core like Fig. 6 and do sat 
isfactory work for small runs, but it will usually be found 
to pay better to add enough to the print, as in Fig. 7 

In doing jobbing work where but a few pieces are made. 
it is often much quicker and cheaper to make stee! cores 
than to make a core box and sand cores, even when th: 
latter would answer. 

Heavy or larger cores ought to have a hole drilled in 
the end for handling when dipping. The composition 
should be kept in tightly closed vessels when not in us: 
as the liquid is very volatile. 

A great deal depends upon the care with which the cor 
is coated. If in proper condition the cores will drain of 
instantly, leaving a smooth black coat about 1-1))) \: 
thick, without any runs or streaks. This will leav: 
hole approximately 1-100-in. larger than the steel cor 
varying somewhat on account of the size and shrinkage. 

The composition is supplied by the S. Obermeyer Co, 
Cincinnati, O., and Chicago, in two grades already pri 
pared, designated as A and B. The composition is a mix 
ture of refractory and non-conducting substances, which 
are held in suspension by a medium which is evaporated 
by the heat of the iron before they come into actual con 
tact. Its non-conductive qualities are surprising It 
would hardly seem reasonable to suppose that a coating of 


-O1 of an inch thick would prevent the usual ‘‘chilling 
of the iron. But how effective it is can be proven by pla 
ing two chills of equal size against a light bar, one being 


coated with the composition and the other not. 

Like all good things, it is best to use steel cores with 
moderation. They will not do everything; they mus: be 
treated with consideraticn and coaxed, if need be. Th 
experience every foundryman has had trying to cast around 
wrought fron will be applicable to their use, with all differ- 
ences in favor of the coated cores. In the hands of a 
foundryman willing to put up with a few unexpected re- 
sults and to cultivate their good side, they become \cry 
effective labor and cost reducers. 


———— 


A POCKET RECORDER FOR TESTS OF MATERIALS.* 


By Gus, C. Henning,t M. Am, Soc. M. E. 


Many devices have been designed for recording str s*- 
strain diagrams, showing the behavior and general 
acteristics and quality of materials, ranging in price from 
$200 to€2,000; each, however, usually designed for spe: «! 
work, or, more generally, for a particular machine. T 
number is almost innumerable. I may mention as an 
the best those of Wicksteed, Gray, Unwin, Barr, M 
Federhoff, Olsen, Riehle, and many others. They 
however, rather for checking results than for relia 
upon their cards, 

Not one of them can be transported and used on ©: 
chines other than that for which built, and even whvr 


——— 


*Abstract of a paper péesented at the Hartford meet 
of the American Society of Mechanical Engineers. 
7 St. Paul Building, New York city. 
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order they cannot be used readily, causing con- 
joss of time in adjustment and corrections for 
The instrument which I am about to describe is 
igned to be used om any and all machines which 
running poise weight, without causing delay for 
ment, the results at the same time being reliable, 
wh that they cap be at once interpreted. There- 
he instrument must be flexible in its application, 
handy for large and small test pleces, whether 
square, or of other section, and the scale of dia 
must be at once adjustable to the work to be done. 
+ in fact, be as universally applicable as a steam 
indicator, and be so easy of application and inter- 
ion that any intelligent person can use it without a 
urse of instruction. 
nust be portable and compact, requiring no extra 
utions in adjustment or regulation; and without 
» the accuracy of an instrument of precision must 
rfectly reliable, and as correct as the other appa- 
in connection with which it is used. It must cover 
range of work of short and long, large and small 
eces, such as are found in general use, and must be 
able to hard and soft materials as well. 
reover, it should give a complete record from begin- 
to end of test, and the more important elements on 
nlarged, and the lesser, on a natural scale. Thus, 
elongations within the elastic limit are very minute 
| must be recorded on a magnified scale which is re- 
ble. changes of length beyond this critical point are 
large, rapid and variable; hence (beyond the elastic 
it. —Ed.) measurement with a steel scale suffices, and 
record on a diagram may be on actual scale. This 
inge of scale must, however, be positive, controllable, 
i at a fixed instant or point, and must not introduce 
ors in the record. 
case of materials of slight extensibility, however, the 
tire record should be on one scale from beginning to 
d. and the instrument should be so attached that it 
joes not nick or injure the material so as to affect its 
int of rupture or strength. 
4s materials under test change shape rapidly and con- 
untly, the instrument must be so designed that this 
iriation does not introduce errors by slipping or tilting 
otherwise, 


y 


Means must be readily applicable which will check the 
accuracy of the instrument at all times. If an instrument 
fulfilling all these conditions can really be constructed at 
a reasonable price, it seems that its general introduction 
in the kit of every engineer who has to deal with the 
strength of materials would be an easy task, and once 
its usefulness is demonstrated it would become a necessary 
adjunct in all work, especially as it does not increase the 


ST. 


As materials are generally tested at the present time, 
there is no lasting record of the qualities that are claimed 
to have been found, and a test cannot be repeated upon 
the same piece of material. Moreover, it is well known 
that many properties of materials cannot be determined 
except By an autorraphic stress-strain diagram. The 
curves obtained vary according to the treatment which the 
material has been subjected to, and annealing or strain- 
ing produces such marked results that an autographic 
record would at once indicate how the material has been 
treated. Hardening, cold rolling, tempering and other 
processes are made apparent by the characteristic feat- 
ures of the curves. 

With the use of such recorder, it would become in- 
stantly apparent whether material had been previously 
intentionally strained to raise the elastic limit, as is well 
known to have been done. Overheating of material would 
be clearly indicated by the change in the curve, and the 
general uniformity of any lot of material could be readily 
determined. 


When it is further stated that the apparatus is equally 
applicable for compression tests and that it can be used 
equally well in a horizontal or vertical position, its gen- 
eral usefulness will become apparent. A number of dia- 
grams obtained by this instrument are added and will 
show plainly the wide range which its use covers. (These 
are omitted here.—Ed.) 


In every case the elastic limit and yield point as well as 
inaximum load, and load at breaking point, are clearly 
defined and the question of where or what are elastic 
limit and yield point is at once settled. The curves also 
allow the accurate determination of the (E) modulus of 
elasticity which is a most valuable factor, but rarely de- 
termined, because very difficult to obtain with any de- 
zree of precision; also requiring great care, much pa- 
tience, time and a careful observer. 

There is another use to which this instrument can be 
put; it is to act as a check or controller upon the actions 
of the person charged with operating the testing ma- 
chine, who is generally sufficiently familiar with the ma- 
terial made at his works to be able to ‘‘jockey’’ the ma- 
chine so that the material apparently gives results which 
fill the specification requirement. 

Another possibility is, that cheaper men may be en- 
gaged to make tests of materials than is now the custom, 
when accurate results are desired, for the actual produc- 
tion of a record of test will become a clerical matter, 
rather than the work of an expert; the records being all 
interpreted by the expert or chief engineer who remains 


in his office. The apparatus (see cut) consists of two 
hinged symmetrical frames A and B which surround th 
test-piece which are attached to it automatically at the 
standard gage length. The frames are hinged by taper 
and f and are 
with spring 
bushes are nicely fitted to the holes in the frames and ary 


pins and plugs ¢ provided at the centre 


opposite sides cushioned bushes C; thes 
allowed to move forward and back by the play of the 
springs ID. Through these bushes, screws H, with hard 
ened ends shaped like Knife-edges, 
provided, one with rods Ni, the 


the latter, so that one fram 


pass. The frames ari 
ther with tubes N fitting 
These 
rods are of proper length to keep the frames a certain 
distance apart in order that the knife-edge screws bear 
on the test-piece at fixed lengths 
motion of either frame in the 
piece, 


steadies the other 


These rods allow ready 
direction of axis of test 
The frame A has two arms g, one on either sidé 
for carrying the wheel F and drum G, either on the right 
or the left. The wheel F is, 
the link E and screw K, so that it can swing to and from 
the marking point at will. This wheel F revolves freely 
about the stud I carried by E 

The frame A carries another most important member, a 
parallel motion, such as is found on any steam-engine in 


however, connected to g by 


dicator; this mechanism rests on a bar R, carrying two 
tubes L, which slide nicely on two rods Li screwed into 
the frame A at a, and is operated by a connecting rod 
““d’’ secured to frame B at ‘‘b."’ 

This bar also carries on its upper side a hooked rod ¢ 
which is adjustable and which hooks over one of the 


levers of the parallel motion when it has reached any 
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A Pocket Recorder for Tests of Materials. 
Designed by Gus. C. Henning. 


desired position. The marking point of this motion 
touches the paper wrapped around the drum G; the latter 
is revolved by a string S lapped around it, one end being 
tied to the poise weight of the beam, the other carrying 
a small balance weight. The string, of course, passes over 
conveniently located pulleys, to be properly guided, 


Application. 


The screws H are advanced so that their ends are sep- 
arated by a distance equal to the diameter of test-piece 
less about 5-16 in.; a sheet of paper is wrapped around 
the drum and held in place by rubber bands or clamps; 
the frames A and B are then opened and placed around 
the test-piece, and A is closed, dropping plug f into place; 
this operation holds the instrument in place. Now the 
upper frame B is closed in the same manner. This at- 
taches the instrument on the test-piece at the gage 
length. Now the string is tied to the poise and balance 
weight, is then wrapped around the drum once, the drum 
is turned slightly so that the pencil of the parallel mo- 
tion bears against the paper, and the instrument is ready 
for work. 

To show that the stretch of the string does not intro 
duce measurable errors, a piece of the string used 4 ft. 
long was loaded with various weights running up to 
24% 02. 

Then, after stretching and releasing the string repeat- 
edly, the stretch was always uniformly % in. for 7 oz. load 
on the 4 ft. string; hence, as the load on the string is 
about 2 oz. at most, the total initial stretch of 4 ft. of the 


string would be Q.O7 in And as the variation of load o 
string is never over } % this previous stretch vari 
less than 1-100 rv wit the limits of accuracy of 
strument even when a ad of 75th) Tbs e Lehb ame Dt 
machine is weighed \ st adings ar w 
limit it must be conceded that the etch of the str 
does not introduce any errors w “ ata iffect tl 
' iracy or usefulne of the 1 if w i 
fi steel wire is used, it will t found mat the seale 
loads will be entirely free from erro 

To mark off the seale for load, the is advanced, and 
for every 1,000 Ib. mark rea i ! ark 
is made on the paper on the drum As the t 
string is always constant, being regulated by ¢ bala 
weight, the string, being of the tretchless kind, reta 
a exact length, as is demonstrated by tl ‘ aid 
off on the diagrams The line thus draw " he dru 
serves as a zero or base line not r is drawn at x 
angles to it by running the mark up and dow 

Now the test can proceed, and the only precaution ne 
essary is to keep the weighing beam exactly at its centra 
or floating position, throughout the test 

When the material has stretched somewhat 1 sudde 
change of stretch will be observed, very soon followed 
by a much more rapid chang rhe first change ind 
cates the “elastic limit the second, the yield point 
Supposing that the material is a hard one, with very 
little deformation before ruptur the whole curve i 
drawn out on the magnified scale. Should the material 
be iron, steel, copper, or other highly extensible ma 


terial, then to record the stretch to the breaking poin 
would require a very long drum: in the case of a rod of 
steel S ins. long with 30° stretch this would require a 
drum 12 ins. long and more, and a parallel motion which 
would be very large. clumsy and exp. 
the apparatus would be 
to use, 


need be 


manent elongation is never measured closer than is pos 


nsive As a result 
unwieldy and almost impossibk 
Moreover, the elongation up to yield point alon 
determined with great accuracy, and as the per 
sible with a steel scale,it need not be recorded with greater 
nicety. Now, as the stretch of all structural material uf 
to the yield point is always less 
S-in. length, the hooked rod C is 
instant of 1-10 in 


than 1-10 in. on an 
so adjusted, that at th 
stretch it arrests the parallel motion 
and causes it to slide as a unit, on the rod L,. As the 
parallel motion multiplies 5 times, this stretch will be 
paper After this instant al! 
further stretch is recorded on the actual or natural seals 
Hence, to total 


rupture, all that is necessary is to measure the 


recorded as %-in. on the 


measure the elongation at instant of 
elonga 
tion as shown on the record and deduct 4-10-in. from it 
This arrangement makes it possible to record all tests 
on a drum 4 ins. high 

The drum chosen in this apparatus has a diameter of 
about 2 ins., or a length of circumference of 644 ins. |! 
a longer record is desirable the drum is allowed to re 


volve as often as necessary or a larger drum is used 
the curves then being continuous around the drum. 

As the weighing beams on testing machines are gen 
erally ™) ins. long this would require 8 revolutions of 
drum for 100,000 Ibs. load 


loads do not usually exceed 50,000 Ibs., 


however, in ordinary testing 
corresponding to 
a travel of poise of about 25 ins., or 4 revolutions of a 2 
in. drum As this is still too large the motion is re 

duced by a set of very light pulleys, over which the string 
runs a proper number of times to obtain the desired length 
of diagram. 

When the test-piece breaks, the instrument separates int 
two parts, thereby preventing any injury to it. The rods 
N. and L, simply draw out of the tubes N and L, while the 
parallel motion remains suspended from the upper fram« 
by the connecting rod. The parts are all so light that 
them; the knife 


edges also allow a smal! amount of slip on the test-piece 


even considerable shock will not injure 


at instant of rupture, and this also protects the instru 
ment. 

It is, important to take ons 
avoid injury at instant of rupture, viz the gripping 
wedges must be blocked, so that they cannot fly out of 
place and allow the parts of the test-plece to do like 
wise. 

It will be 
compact; that the parallel motion is immediately adja 


however, precaution to 


noticed that the instrument is exceedingly 


cent to the test-piece and that hence distortion of the 


frame will produce only a minimum error. The parallel 
motion also is so light, and requires such a very slight 
force to move it, that this cannot produce errors, esp< 
iaily as this force is constant for all positions of the 
marking point. 
Should it be 
test-pieces, such as wire 


desirable to use the instrument on longer 
usually tested in 12-in. length, 
it simply becomes necessary to substitute a longer con 
necting rod to actuate the parallel motion 

For recording compression tests it is only necessary 
to substitute a shorter connecting rod, so that the mark 
ing point will stand at the top of the drum at the be 
ginning of the test, instead of at the bottom, as shown. 

Again, should it be desirable to make alternating com 
pression and tension tests, it only becomes necessary to 
use a connecting rod which will set the marking point 
at the middle of the drum instead of either the top or 
bottom. No other preparations or precautions are nec- 
essary. : 
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We give space in our department of ‘Letters to 
the Editor” this week to several letters in discus- 
sion of questions raised by Mr. Clemens Herschel’s 
recent treatise on the flow of water in riveted 
pipes, together with a reply from Mr. Herschel. 
We sincerely deplore the controversy that has aris- 
en over certain personal matters in connection with 
the riveted conduit of the East Jersey Water Co. 
and its design, and after a careful and unpreju- 
diced investigation, we cannot help feeling that 
misunderstandings of each other’s position and 
misinterpretations of each other’s motives have 
created most of the differences which have arisen 
between these well-known and respected engineers. 

We have given space to the communications 
which appear in this issue, because we hold our 
department of “Letters to the Editor” always open 
for the debate of matters concerning the engineer- 
ing profession, and this matter, we know, has in- 
terested very many. At the same time, we should 
do less than our duty if we did not express in the 
interest of the profession the wish that this con- 
troversy, in which each of the parties concerned 
has now had opportunity to make a frank state- 
ment of his side of the case, should now be ter- 
minated, at least so far as the public is concerned. 

There is another matter which has been strongly 
impressed upon us in our examination of the mat- 
ters in dispute, and that is that many engineers, 
to whom one or another phase of this matter has 
been presented, may have also been guilty of that 
misinterpretation of motives to which we have 
alluded, and thus may have misjudged one or an- 
other of the parties to this controversy. 

It is with a desire to undo this injury which has, 
we fear, in some cases been done, that we have de- 
termined to very briefly review some features of 
this controversy as they have appeared to us after 
an impartial examination of the showing made by 
all sides 

haciaiabiaecalanditees 

The controversy, we believe, had its origin in a 
report which was made by Mr. Herschel to the di- 
rectors of the East Jersey Water Co., to explain to 
them how it happened that the Newark conduit 
was made too small to carry the volume of water 
which the contract required. This report was 
printed in a Newark daily, and was later published 
in Engineering News of Dec. 19, 1895. We have 
very carefully studied the text of this report, and 


advise our readers who care to form a fair and un- 
prejudiced judgment to do the same. We do not 
find that, in this report, Mr. Herschel attempted 
to evade responsibility for the design of the East 
Jersey conduit. He did outline, as it was his mani- 
fest duty to his employers to do, the process by 
which he had reached his decision as to the proper 
size for that conduit, and the precautions he had 
taken to avoid error. 

Mr. Herschel, in his report, said, in substance, 
that the chief thing which misled him in the design 
of the East Jersey conduit was the 1876 gaging of 
the old Rochester conduit, and this gaging, he said, 
was accepted as reliable not by him alone but by 
half a dozen other eminent hydraulic engineers. 

To fortify his reliance upon the Rochester conduit 
as a precedent, he engaged Mr. Emil Kuichling, 
the principal designer of that conduit, as his assist- 
ant in computing the East Jersey pipe. 

This published report of Mr. Herschel was an- 
swered by Mr. Rudolph Hering and Mr. Kuichling, 
the latter in the correspondence columns of the 
“Engineering Record,” the former in the same 
journal and in Engineering News of Jan. 23, 1896. 
It is a source of profound regret to us that Mr. 
Herschel was not offered an opportunity to reply to 
Mr. Hering’s letter in the same issue in which it 
appeared, an opportunity of which it now appears 
he would have taken advantage. The sole reason 
why an advance proof of Mr. Hering’s letter of 
that date was not sent him was that we did not 
recognize in it matter of a controversial nature, to 
which a reply would be desired. The unfortunate 
fact was, however, that neither to this letter nor 
to others of a more personal nature in the ‘“‘Engi- 
neering Record” was an opportunity for a simul- 
taneous reply given Mr. Herschel, and he took 
what we feel was the most unwise course of mak- 
ing his reply to these letters in the pages of his 
recently published book. The letters from Messrs. 
Kuichling, Hering and Tubbs, which appear else- 
where in this issue, were, it seems to us, fairly 
called forth by the statements made in the book. 

———_——_@——————— 

Returning now to Mr. Herschel’s original pub- 
lished statement as to the methods by which the 
East Jersey conduit was designed, there are in 
that report a few passages which seem to convey 
the idea that the error which Mr. Herschel made 
was one that any other hydraulic engineer neces- 
sarily must have made had he attempted Mr. Her- 
schel’s task. We do not think Mr. Herschel in- 
tended this idea; he had no intention of “reflecting 
discredit” on hydraulic engineering, as it has been 
rather unfortunately put; and if we take only his 
exact words, it will be seen that he says no more 
than that the Rochester gaging of 1876 had been 
accepted as correct by all hydraulic engineers who 
knew of of it. But the fact remains that this sup- 
posed meaning of Mr. Herschel’s was the inciting 
cause of Mr. Rudo'ph Hering’s letter in our issue 
of Jan, 23, 1896. We will try and sum up in a few 
words the professional question upon which these 
two eminent authorities are at variance. 

Mr. Herschel’s position is this: He was charged 
with the responsibility of designing a riveted pipe 
to carry 50,000,000 gallons a day. It had to be 4 
ft. or more in diameter. There had been plenty of 
riveted conduits built of 12 to 20 ins. diameter, and 
it was easy to construct on a diagram a curve rep- 
resenting the capacities of such pipes. But it is a 
long leap from a 20-in. pipe to a 48-in. pipe. Who 
knows that the curve is a regular one over this 
distance? Fortunately, there was a single inter- 
mediate point fixed on this curve, the Rochester 
gaging of a 36-in. pipe, and this came directly on 
the line made by extending the line for the flows of 
12 to 20-in. pipe as a regular curve. 

Mr. Hering’s position, as described by his letter 
of Jan. 23, 1896, is substantially that in such a task 
as Mr. Herschel had to perform a safer method of 
design would have been to have estimated the 
probable roughness of the interior of the proposed 
conduit, and then computed its capacity in accord- 
ance with the general formulas for the flow of 
water, taking into consideration the results of gag- 
ing on all classes of conduits, cast-iron as well as 
riveted. This is substantially what he said in his 
letter above referred to, and it is manifest that this 
was and is a professional question entirely proper 
for discussion. We can find no reason to believe 
that Mr. Hering’s letter was intended to do more 


than fairly discuss this question, and \ 
any personal reflection upon Mr. Hersche! 
from his thoughts or desires. 

The only other point at issue between \ 
schel and Mr. Hering relates to the 
whether the latter did really change his 
as to the roughness, hydraulically speak 
riveted conduits between his discussion on M 
ter’s Am. Soc. C. E, paper in 1892 and his | 
this journal of Jan. 23, 1896. Both parties 
to the original papers to verify their res 
positions, and our readers who are sufi 
interested can examine them and form th. 
opinions. It appears to us that the 4) 
about the wise man changing his mind is 
priate here. Mr. Hering and every other e; 
learned something from the East Jersey ce. 
gagings, and additional knowledge begets 
tions of opinion in the mind of any enginee: 
of the name. 


a 
i 


-_———_@¢—_——_——_ 

Turning now to the matters at issue betwee.) 
Herschel and Mr. Kuichling, it appears to 
here again too much has been made of min; 
ters. An impression is abroad that Mr. H 
in his original report to his Directors attem): 
shift the responsibility upon Mr. Kuichling | 
error in the Newark conduit’s dimensions. ly 
not find this to be the case. He alluded t, \ 
Kuichling’s employment as the principal ass 
in the design of the conduit, and to the fa: 
Mr. Kuichling also was deceived by the Roc} 
gaging of 1876; but Mr. Herschel could not 
avoid doing the former at least, for his relian 
the Rochester results was largely justified |), 
employment of Mr. Kuichling. As for the lati t 
appears certain that Mr. Kuichling at that tim 
believed the Rochester 1876 gaging to be corr 

Mr. Kuichling’s position, however, is that | 
deserves no responsibility for the error in the 
Jersey pipe, because while he did not then qu:st 
the old gaging of 1876, he was inclined to ' 
more to methods of computation of the discha: 
which involved an estimate of the roughness 
interior. His opinions, however, were not ac: 1 
by Mr. Herschel, and his work in determining th: 
size of the conduit was so directed by his chi. 
authority that he had no real responsibility for its 
results. 

Into these disputed matters, involving more » 
less conflict of testimony, it would be useless fi 
us to go, especially as they are evidently compli- 
cated by inharmonious personal relations. We ar 
sure, however, that those who know personally 
both these gentlemen will appreciate that the pres- 
ent situation has probably arisen without eithe: 
them intending to be in any way unjust to th 
other. 


‘A 


—_—_—@-—__ —_- 

There remains but one more subject on which \ 
wish to touch, briefly, and that is what Mr. He: 
schel in his book has forcibly characterized as “th 
Rochester crime.” It would have been better had 
he used a milder term; but it must be said in ex 
tenuation that he had great provocation, and also 
that it is the act itself on which Mr. Herschel has 
visited his condemnation, and not the unknow: 
party responsible for it. Further, let us remem): 
that he is the one who has been deceived and wh 
has suffered bitterly. Naturally he has few kind 
feelings toward the thing that deceived him. 

Briefly stated, the “evil deed” which so mis!! 
Mr. Herschel was the suppression of evidence—tlie 
statement that only one careful gaging was ma‘! 
of the Rochester conduit, when four were ma‘! 
Why were the others suppressed? Probably no « 
can say at this time; but there is no reason t» b- 
lieve that the suppression was done with any mo! 
criminal intent than to have the new conduit mak 
as handsome a showing as possible in the city ©! 
gineer’s report. 

It is true, as Mr. Tubbs points out, that there a! 
sentences in the report which was published 
1877 of the Rochester gaging which would tend t 
make its results accepted with caution. It is als 
true, as Mr. Herschel has shown, that in some re 
spects the report of the gaging was so expresse(! 
as to lead one to believe implicitly in its reliability 

Certainly, it has been accepted by many engi- 
neers as a careful and authoyvitative measurement 
even when contradictory gagings were brought for- 
ward, as is shown, for example, by the discussion 
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FIG. 13. STANDARD FLOOR FOR SHORT SPAN BRIDGES. 







FIG. 7. DIAGRAM SHOWING METHOD AND PROGRESS 
OF STEAM SHOVEL WORK ON SUMMIT CUT. 
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E. C. Carter, Principal Assistant Engineer. 
Winston Bros., Minneapolis, Minn., Contractors. 
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Se een 
upot Rafter’s paper, to which Mr. Herschel 
. ted. ‘ 
Tan anot but feel, however, that Mr. Herschel 
sri n declaring that its record should be erased 
a literature of hydraulic engineering. Theor- 
sits cords new show that other gagings madeat 


the .e time and of three to five times the dura- 
' wed a far smaller result than the one that 
ported. Perhaps it may be, as is hinted in 
bbs’ letter, that the gagings which showed 
ier result were rejected at the time on ac- 
f discovered defects in the condition of the 
ce + at the time they were made; but even if. 
thi the case, it would seem far wiser at the 
a t time to reject the whole lot and say frank- 
‘t the gagings of the Rochester conduit of 
is7) are so conflicting that they are not deserv- 
ine of record in hydraulic literature. 
his be granted, and we see no reason why all 
s id not agree on this, the profession can afford 
smiss the “Rochester crime” from further con- 
s ition. The question of the responsibility for 
if little importance now, and while we must 
dmit the harm that the “evil deed,” as Mr. 
H.1schel calls it, has wrought, it will not be whol- 
n evil if its results impress on the engineering 
‘ossion the need of scrupulous and ‘conscientious 
in setting down for permanent record the re- 
suits obtained in their work. 

f engineering is to be the profession it ought to 
be. precedent must bear a large part in guiding all 
who follow it, and every engineer owes it to 
his profession that the precedents which his profes- 
sional work establishes shall be so carefully in- 
scribed that those who later use them may know 
to a certainty the measure of their accuracy. 

aipuiriiatatis tilt 

\ correspondent, who, by the. way, forgets to 
sign his name, sends us a very good criticism 
upon the too-frequent practice by engineering writ- 

rs of quoting formulas without giving either the 
authority from which they are taken, or the sig- 
nificance which the letters and symbols used in the 
formulas possess. If a formula is given and no 
mention is made of its origin, the reader will nine 
times out of ten be unable to determine its relia- 
bility and usefulness. The case is still worse where 
the meaning of the symbols used in the formula is 
not given. It is then, indeed, ‘‘all Greek’’ to anyone 
who does not have the formula at his fingers’ end. 
These things are so self-evident that we would 
suppose they would be appreciated by the writers 
of engineering literature; yet we still find formu- 
las continually cropping up bearing no sign either 
of their pedigree or their composition. We believe 
the principal reason for this is that very few scien- 
tific and technical writers appreciate the import- 
ance of so expressing themselves as to make com- 
prehension by the reader an easy task. Most 
writers suppose that their whole duty is done when 
they have put their ideas on paper in such lan- 
guage as occurs to them at the moment. They 
entirely forget that when they write for the col- 
umns of Engineering News, for example, they are 
speaking to an audience of many thousand read- 
ers, and that an hour, or even a day spent in ‘“‘pol- 
ishing” a manuscript, eliminating ambiguous ex- 
pressions, choosing words that express exactly the 
idea to be conveyed, and selecting modes of ex- 
planation most easy to be understood, may save 
for the whole number of readers a hundred times as 
much brain work as the writer has to expend. So 
in the case of the use of formulas, the ordinary 
writer does not stop to imagine the condition of 
mind of the reader who wants to use the formula, 
provided its origin is such as to give it respecta- 
bility, and provided, also, that he can tell what it 
is all about. 

Our correspondent makes a suggestion with ref- 
erence to the use of symbols in formulas, which 
would doubtless be a most useful one if it were 
carried into effect. He proposes that a uniform 
system of symbols should be agreed upon and 
adopted for engineering formulas, so that the mean- 
ing of any letter would be recognized by an engi- 
neer as readily as he now recognizes the meaning 
of w for example. We are pleased to say that a 
reform of this sort is already under way, or at 
least a committee of the Society for the Promotion 
of Engineering Education has the matter in charge. 
The benefits of the reform are manifest, and it is 
to be hoped they may shortly be made available. 
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RAILWAY RELIEF DEPARTMENTS. 
Among many large employers of labor, and 
particularly among railway companies, there is a 


growing recognition of the fact that humanity and 
good business policy alike demand some better and 
more intimate relation between great corporations 
and their employees than mere buying and selling 
labor for a price. The man who is simply a hire- 
ling, who has no interest in his work beyond the 
wages he receives for it, and to whom his employer 
is simply a hard taskmaster, will never become a 
first-rate workman, one to rely on in an emergency 
or to entrust with duties in whose faithful perform- 
ance lives and property may depend. On the other 
hand, the corporation which regards its employees 
simply as so many “hands,” and makes no special 
efforts to induce long continued service or to culti- 
vate the loyalty and good will of those whom it 
employs, cannot have either the best class of men 
or the best service from those it does have. A manu- 
facturing establishment carried on by a constantly 
changing set of workmen cannot turn out a high 
class or uniform character of work, while its pro- 
duct will probably be expensive in manufacture, 
owing to the time spent in instructing the new 
men in the special duties, details and machines of 
the establishment. 

There are two principal means which have been 
used by large employers of labor to more closely 
identify the interests of their workmen with the 
interest of the employer. These first, 
tems of profit sharing, and, second, benefit or re- 
lief organizations. 

Profit sharing systems are from the nature of 
the case unsuited to the condition of railway em- 
ployment, notwithstanding the fact that enthusi- 
astic proposals of this sort have occasionally been 
made. But relief or benefit associations are ex- 
ceedingly well adapted to the railway service, and 
a great deal of good has been done through their 
establishment by several prominent railway com- 
panies. 

A most interesting study of the organization and 
management of the various railway relief depart- 
ments has recently been made by Mr. Emory R. 
Johnson, Assistant Professor of Transportation 
and Commerce at the University of Pennsylvania, 
and has been published as Bulletin No. 8 of the 
Department of Labor at Washington. 

We have already pointed out that both humanity 
and self-interest have led the railway companies to 
establish these relief departments. Under the plan 
generally adopted, the employees contribute 
definitely fixed sums from their monthly wages 
toward a fund administered by the department for 


are, 


sys- 


Statistics of Railway Relief Associations 


Membership 
Disablements, 


by accident 
by sickness 


~ total eevesaate 
Percentage of members constantly disabled.............. 
Deaths, from accident 
= from natural causes 

= GUUS  vacécucscsebas Socbdesigcsices 

¢ per 1,000 members 
Average benefits paid for: 
Disablement from accident 

- from sickness 

Death from accident 

— from sickness 
Oe en et ne ee 
RO SUE cnc Bh che eee hewentivccecnsccece 
Total 


'This percentage is higher than on other roads, because 


brotherhoods At present the latter agency is 
most used by the employees Mr. Johnson point 
out that in his report the provisions of the relief di 


partments for the payments of death benefits hav 


been designated as “insuranc: Railways, how 


ever, have no authority to transact an insuran 


business. The department that pays the death 
benefits has the nature of a trust and is not an 
insurance organization in the ordinary acceptan 
of that term 

Employees’ relief associations have existed in 
England since 1850, and in Canada since 1S73 
The first organization of the kind in this country 
was the Baltimore & Ohio Employees’ Relief Asso 


ciation, instituted in May, ISSO, by the Baltimore 
& Ohio R, R., largely through the efforts of Dr. W 


T. Barnard, of Baltimore This organization was 


chartered by the State of Maryland in 1ISS2, but 
in 1ISS8S9 the state abolished the charter, and the 
railway company at once established a relief de 


partment, which assumed the liabilities of the as 
sociation. In February, ISS6, the Pennsylvania R 
R. organized a relief 
pared by Mr. J. A 
who has been 


department on a 
Anderson, of Tre 
superintendent of the 
from its beginning. In October, ISSS 

phia & Reading R. R. Relief 
ganized, at a meeting of representatives of 
ployees of the various departmen 
all the lines of the P. & R 
Burlington & Quincy R. R 
partment in March, ISS¢, 


plan pre 
nton, N. J., 
department 
the Philadel 
Association was or- 
em 
ts and divisions of 
The 
organized its 


Chicago 
relief de 


basing its plan on that of 


system 


Mr. Anderson, with some modifications This de 
partment included the various lines of the C., B 
& Q system In April, ISS, the Pennsylvania 
Lines West of Pittsburg and Erie (including th 
Pittsburg, Cincinnati, Chicago & St. Louis Ry., 


and the Pennsylvania Co.), 
partment on the same plan as that of the Pennsy!l- 
vania R. R. In July, 1S96, the 
lief and Hospital Department 

a result of the popularity and success of the com 
hospital relief and this 
latest plan is modeled upon that of the B 


established a relief de 


Plant System Re 
Was established, as 
pany’s former 


System, 


iltimore 


& Ohio R. R. These are the six departments 

far organized. Three of these (the B. & O. R. R 
the P. & R. R. R., and the Plant lines) make mem 
bership compulsory. The other three (the P. R. R., 
the Pennsylvania Lines and the C., B. & Q@. R. R.), 
make it voluntary. Mr. Johnson considers that the 


advantages and disadvantages of voluntary and 








compulsory membership are about equal at pres 
ent. The following table gives a summary of the 
statistics of these departments, as compiled from 
the figures in the report 

1805. 

Penn- Penn- Phila. & Balt. Chicago 
sylvania Reading & Ohio B. & Q 
R. R. R. R. R. R R. R 
16,432 15,781 13,46 

15 3.085 23.010 
15,915 9, 602 20% 
21,430 8,687 8,3 

3.34 7. 

108 5 af 
347 118 66 
455 177 iol 

12.9 11.7 S.1 
$12.79 $12.30 

9.73 15.36 
656.36 1123.85 
557.72 580.67 

$641,849 $565.00 $267,161 

143,468 y 8,444 : 

FS5.317 301,918 454.427 yy 
18.27 17.88 15.75 





it includes non-beneficial cases (members who return to 


duty in 7 days), cases in which wages are paid during disablement, and cancelled cases. 


*Cases upon which benefits were paid. 
*Not including surgical expenses. 
‘Not including surgical expenses, averaging $2.60 per 


the benefit of its members. The organization is 
managed conjointly by the corporation and the 
employees. Membership is sometimes voluntary 
and sometimes. compulsory. The members receive 
aid in case of sickness or accident, and at their 
death their families or other beneficiaries are paid 
definite amounts, the benefits derived from mem- 
bership being proportioned to payments. Such an 
organization must be distinguished from the other 
and less comprehensive arrangements by means of 
which several railway companies unite with their 
employees in furnishing temporary relief. It forms 
one of the three agencies by means of which rail- 
way employees can secure relief and insurance, the 
others being the ordinary accident and life insur- 
ance companies and the employees’ associations or 


case. 


In the Pennsylvania Railroad Voluntary 
Department any employee may become a 
upon passing a satisfactory physical examination 
The funds of this department and all other relief 
departments are derived mainly from the monthly 
payments of the members, but the associated rail 
way companies pay the expenses of management 
and administration. The railway companies 
in maintaining the departments in four ways: 

(1) The department is maintained without ex 
pense to its members as a part of the companies 
service. 

(2) The department has the assistance of the 
entire organization of the 
carrying on its work. 

(3) The railway companies act as trustees of the 


Relief 


member 


aid 


railways to aid it i 
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funds of the department and pay interest on money 
held in trust. 

(4) The chief aid, though not the most expensive 
one financially, given by the companies consists in 
guaranteeing the payment of all benefits promised 
by the department and in agreeing to make up any 
deficiency which the funds may have at the end of 
each period of three years. The Philadelphia & 
Reading R. R. is an exception to this. It does not 
guarantee the payment of benefits and deficiencies, 
but contributes regularly to the funds of its asso- 
ciation. The minimum monthly payment of the 
members for an ordinary death benefit is 75 cts.; 
the maximum $3.75, the amount being determined 
by the wages, the class to which the employee be- 
longs, and by the amount of the death benefit to 
which he is entitled, 

The Baltimore & Ohio and the Plant System sep- 
arate the members of the relief departments into 
two divisions before dividing them into five classes, 
according to wages. The first includes those oper- 
ating the trains or rolling stock; the second in- 
cludes all other employees. In all relief depart- 
ments a member may enter a higher class than 
that to which his wages entitle him, provided he 
is not over 45 years of age (59 years in case of the 
Baltimore & Ohio and Plant System), has been in 
the company’s service continuously for five years, 
and can pass a satisfactory physical examination. 

The members of the relief departments receive 
free surgical attendance during a disability due to 
an accident received while in the service of the 
company and definite money benefits in case of 
accident, sickness or death. The C., B. & Q. and 
the Plant System give free surgical attendance, 
whether the accident occurs on or off duty. Any 
member of the Plant System’s department is en- 
titled to free board and treatment in a hospital 
whether the disability is due to sickness or acci- 
dent. This extra privilege, however, is secured by 
larger payments. The monthly payments are not 
collected from a member during a disability entit- 
ling him to benefits; but if the incapacity be due 
to sickness and lasts more than 52 weeks payments 
for the death benefits must be renewed, 

The general plan of administration is the same 
for all the relief departments. The supervision of 
the department is vested in the superintendent and 
assistant superintendent, usually chosen by the 
board of directors of the railway system or by its 
president. The officers of the relief department 
are assisted by an advisory committee, a part (usu- 
ally half) of those members are chosen by the em- 
ployees belonging to the relief department. An 
officer of the railway company is the chairman of 
this advisory committee, and, in some though not 
all departments, the committee's acts, as well as 
those of the officers of the department, are subject 
to revision by an officer of the company or a com- 
mittee of the board of directors. The advisory 
committee of the Pennsylvania Railroad Voluntary 
Relief Department consists of twelve members, six 
of whom are elected by the employees ‘from 
among themselves.” The general manager of the 
Pennsylvania Railroad is chairman of the com- 
mittee and the superintendent of the relief depart- 
ment is the secretary. The superintendent is the 
administrator of the department, having immediate 
charge of all business matters, including the em- 
ployment of the necessary medical and clerical 
forces, his actions being subject to the general 
manager's approval. 

Five of the six departments (the C., B. & Q. R. 
R. being the exception) have a fund for pensioning 
aged employees, but the C., B. & Q. R. R. did not 
believe the surplus would be enough for this, and 
instead, it provided for somewhat more liberal ac- 
cident and sickness benefits. The Baltimore & 
Ohio R. R. established a pension feature at the 
outset, and the other departments (the C., B. & 
Q., excepted), stipulated—to quote from the Plant 
System’s regulation—that “any net surplus exist- 
ing in the funds of the department at the end of 
each year” should “be invested for the purpose of 
creating a pension fund to be used in providing 
for superannuated employees or those permanently 
disabled.”’ 


The amount of pension received by the super- 
annuated member is half the allowance grant- 
ed to sick members. If the pensioner has 


been a member of the relief department fifteen 


years, he gets 5°) more than this amount, and if 


his membership has covered 20 years he receives 
10, additional. The Baltimore & Ohio R. R. de- 
partment has also a savings fund arrangement, 
and makes loans for building homes, etc. The 
Pennsylvania R. R. accepts the savings of its em- 
ployees in trust and invests the money for them, 
but makes no loans to its men. The company’s last 
report, made Dec. 31, 1805, stated that 4,513 em- 
ployees were depositors in the savings fund. At 
that date the amount of the fund was $1,578,884.37 
of which $1,500,000 was securely invested. 

The six railway systems with which relief de- 
partments are connected own or operate about one- 
seventh of the total mileage of the United States, 
and have in their service about one-fifth of the rail- 
way employees of the country. The following table 
shows the membership of each relief department at 
the close of the fiscal years 1890 and 1895. The 
Plant System’s department was established in 1896 
and therefore does not appear in the table: 








1890. 1895. 

Pommtionnie Ts nn0dcd ecias devs 24.084 36,432 
Pennsylvania Lines ............... 12,168 13,619 
Philadelphia & Reading ............ 14,506 15,781 
Baltimore & Ohio ..........eee00% 22,313 20,710 
Chicago, Burlington & Quincy..... 9,407 13,463 
Wate i ccakisies S ebeewaic coe.» 83,468 100,005 


At the close of his report, Mr. Johnson points 
out that the railway relief department is an insti- 
tution that benefits the employees, the companies, 
and the public, because it is based upon the sound 
principle that ‘“‘the interests and welfare of labor, 
capital, and society are common and harmonious, 
and can be promoted more by co-operation of 
effort than by antagonism and strife.”” The rail- 
way companies are enabled to do more in relieving 
the sufferings of their employees. Both the pub- 
lic and the railway companies share in the benefits 
that result from the higher standard of efficiency 
which the regulations of the relief departments re- 
quire of the railway staff. 

We have given but a brief summary of Mr. John- 
son’s valuable report, but we trust that many of 
our readers interested will secure and study the re- 
port itself. It is admitted on all hands that more 
cordial and harmonious relations between railway 
corporations and their employees is urgently need- 
ed, in the interests of the public, as well as of the 
railway companies and their employees; and we 
know of no means which is calculated to produce 
better results in this direction than a well-managed 
benefit association. It appears from the figures 
above given that from one-seventh to one-eighth 
of the railway employees of the United States are 
members of relief departments. But with the pres- 
ent state of knowledge respecting the working of 
these organizations, ought not three-fourths at 
least of the railway operatives to be receiving the 
benefit of such associations? We may grant, in- 
deed, that a small railway corporation, which is 
doubtless destined to be swallowed up by some 
large system at an early day, ought not to under- 
take to form an association, whose permanence 
would be doubtful; but what reason is there why 
the New York Central, Southern Pacific, the Great 
Northern and a dozen or more other great railway 
systems that might be named should not at once 
establish relief associations for the benefit of their 
men? 

One reason which we presume would be given 
by those able to answer this question is that the 
men themselves do not desire it. Naturally the 
representatives of the railway labor organizations 
are strongly opposed to the company’s relief de- 
partments. The mutual benefit feature of the em- 
ployees’ brotherhoods gives them a powerful hold 
upon their members. Naturally, supporters of 
these organizations are loth to have the railway 
companies take this work away from them and les- 
sen by so much the power and prestige of the 
brotherhoods. We believe this accounts in great 
measure for the opposition which employees have 
at times manifested to the companies’ relief de- 
partments. 

But from the standpoint of the employees’ wel- 
fare, it appears entirely clear to us that the rail- 
way companies rather than the brotherhoods should 
conduct the mutual benefit organizations. It is for 


the interest of the employees, unquestionably, that 
these organizations for mutual relief should be 
conducted honestly, economically and impartially. 
We believe that a relief department under the joint 
management of the corporation and its employees 


will be more likely to be so conducted th 
relief given by the brotherhoods, Ww. 
fully the excellent and noble works whic} 
the brotherhoods have done in this field. 
dertook the work of mutual relief when 
ploying corporations had nothing to 
when life and accident insurance compa 
clined risks on those in the most hazard 
of railway work. They are entitled ty « 
for this. But on the other hand, we belj 
losses through dishonesty have not been yu: 
and the intelligent men in the brotherho 
concede that the selection of men to han 
trust funds is too often made a matter of \ 
ing and logrolling. 

With a relief department under the ev) 
direction, the company itself should be res; 
for all moneys and bound to make good an, 
The company itself can manage the colle: 
dues and the payment of benefits through 
machinery with a mere trifle of the expens: 
brotherhood would necessarily incur. Furt! th 
company can afford to, and does, increase si 
tially the fund available for the payment » 
fits by contributions from its own treasury. | 
these reasons we regard it as in the interest 
way employees that company relief depart 
should be established. 

But a second cause for employees’ dissa‘ 
tion with company relief departments is the 
tions under which membership in the depart; 
has been offered. It has been required in ; 
cases, we believe, that employees shall agri 
to bring suit against the company for pers»: ! 
juries received in the course of his employment 
To discuss this question fully would occupy 
space than we can now take; but we believ: thar 
in the long run this requirement would benetit th 
railway employee as well as the company. What 
percentage of cases of personal injury to railway 
employees is there in which the neglect of th: 
pany’s higher officials is really the cause of th: 
jury? We may grant that in such cases the oom- 
pany should fairly pay damages, but in most of th 
personal injury suits in which damages are as 
sessed against a company, the jury has no bt 
ter reason than its sympathy for the victim and its 
prejudice against the corporation. 

Now, looking at it still from the employee's sid 
should he, as a matter of selfish interest, lose th 
chance of winning $500 to $5,000 in a damage suit 
for the sake of a certain benefit payment in cas 
of injury? We are inclined to think that he should 
Let him remember that a large proportion of dam- 
age suits fail, and that of those that succeed, th 
lawyers who work the cases on a percentage basis 
take the lion’s share of the profits. 

Still again, let it be considered that the railway 
company receives nothing for the outlay in th 
payment of damages or the defence of damag 
suits. Its yearly expenses of this class are so much 
off the sum that it would otherwise have availah| 
for the payment of labor, the purchase of supplirs 
the instalment of safety devices, the improvement 
and strengthening of bridges, trestles, track and 
rolling stock. When all this is considered, it seems 
clear enough that railway employees as a class 
would be better off if the right to prosecute dam 
age suits was abandoned in return for the privi 
lege of membership in a liberally conducted relic! 
department. 

To the best of our recollection, some of the rail 
way companies have modified the provision relat- 
ing to damage suits, so that an employee who joins 
the relief department does not agree to bring n° 
damage suit in case of injury, but only that he wi!! 
waive his right to benefit from the relief fund in 
case he chooses to sue for damages. This is a vi'y 
pre®per concession, as it recognizes the fact that 
at times injuries occur for which the company is 
responsible and ought to pay, and when this h»))- 
pens the employee is free to press his claims. 

An objection which has at times been mad 
the method of operation of relief departments ‘= 
that the member who leaves the company’s ©! 
ployment “loses all that he has paid into the fun’ ” 
So far as the relief fund is used only for sick a”! 
accident benefits this objection does not hold. T! 
employee who pays his 75 cts. per month, or wha! 
ever his dues may be, gets in return the assuran 
that though illness or accident may befall him 
he will still have somethi#g with which to pay h's 
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; buy food and fuel. But so far as the ben- 

is a life insurance fund, or is used to pay 

ynuated pensions, the objection is a sound 
he company ought not to seek to retain men 

mploy if their best interests require them 

icowhere; and they ought not to have to 

h sums as may have fairly accumulated in 

ef department to the credit of their life in- 
It would be a simple matter for any of 

ief departments to arrange with some life 
nce companies to give a certain amount of 
» insurance upon the lines of employees 
g the company’s service, representing the 
it to which they were fairly entitled; and 
wuld obviate all objection that could be 
eht against railway relief departments in this 


t 
t 


onclusion, it may be worth while to look back 

experiences of July, 184, when a good share 

e country was in a state bordering on an- 

» brought about through the conflict between 

¥ ivs and their employees. Every one then 

the need in the public interest of more har- 

ious relations between railway companies and 

way employees, and every one was then can- 

«sing means of bringing it about. The need is no 

; urgent now, but there is no wisdom in waiting 

another Chicago or Pittsburg riot to make the 

ed evident. It is in times when relations be- 

en labor and employers are harmonious that 

»lans for mutual co-operation can best be formu- 

lated and put in practice. We sincerely hope that 

ther companies may see their way clear at an 

irly day to follow the example of such well-man- 

iged corporations as the Pennsylvania and the 

Chicago, Burlington & Quincy and establish em- 
ployees’ relief departments. 

a ——$ $$ 


LETTERS TO THE EDITOR. 
The Efficiency of the Undershot Water Wheel. 


Sir: I desire to investigate the possible value of a 
water power in which only an undershot wheel could be 
used, and know of no recent literature on the subject. I 
write in the hope that your wider acquaintance with engi- 
neering works may enable you to refer me to some de- 
veloped power in that line. Perhaps you can put me in 
communication with some engineer who has had experience 
or can mention the title of some work on the subject. 
Any information will be appreciated. 

Yours respectfully, 

Gainesville, Fla., May 27, 1897. 

(In Mr. Reginald Bolton’s “Motive Powers and 
Their Practical Selection” the following statement 
is made regarding undershot water wheels and 
their economy: 

The economy of ordinary undershot water wheels, hav- 
ing straight paddles or floats is very low and Poncelet’s 
improved construction should always be adopted. In this 
the floats are constructed on a curve bearing a relation to 
the angle of inflow and depth of same. The result is the 
raising of the economical use of the water from 35% to 
wm. The effective power of a Poncelet wheel equals 
0.00113 multiplied by the fall multiplied by the quantity 
of water in cubic feet per minute. The arrangement of 
floats should be such that two are always covering the 
sluice opening. The number of floats should equal the 
diameter of the wheel x 1.6+ 16. These wheels should not 
be less than 7 ft. or more than 16 ft. in diameter. 

A drawing of Poncelet’s wheel, showing the 
curved vanes may be found in Nystrom’s ‘““Mechan- 
ics,” p. 478. We should be pleased to hear from any 
of our readers who may have had experience in de- 
veloping water power with undershot wheels. As 
far as we can find, the engineering literature on the 
subject is very meager.—Ed.) 

—————_q¢——_——_ 


Proposed Amendments to the Constitution of the American 
Society of Civil Engineers. 


Sir: I have read with interest and profit the editorial 
remarks in your number of May 20 on the subject of the 
“Reconstruction of the Board of Direction of the Ameri- 
can Society of Civil Engineers.’’ Permit me to say a 
word or two about it, from the standpoint of a simple 
member who anxiously wishes to promote the best in- 
terests of the society, without regard to the effect of pro- 
posed changes upon any individual or individuals. 

In the first place I discover that misapprehension has 
arisen from the fact that my name appears first in a list 
of several who signed a proposed amendment as quoted 
on p. 313 of the Engineering News. Many suppose that I 
am the author of that proposition, but this is a mistake, 
Nor was my name the first on the list of signers. 

Farther thought about the whole matter, after con- 
ference with several experienced and able menrbers, leads 
me to revert in opinion substantially to the views ex- 

ressed in a letter to Secretary Hunt, dated April 17, a 


Cc. R. K. 


copy of which I venture to enclose for your consideration. 
Respectfully yours, Wm. P. Craighill. 
Charlestown, W. Va., May 27, 1897. 


(The letter enclosed by Gen. Craighill is as fol- 
lows:—Ed.) 

My Dear Mr. Hunt: 

I have carefully considered the subject brought up in 
your letter of April 6th, and I do not find myself willing 
at this time to recommend a complete dismissal of all 
the Past-Presidents from the Board of Direction, although 
I am quite willing to be dropped myself. 

The difficulty you refer to as to obtaining nec- 
essary action when the project of the new house 
was determined upon is one of rare occurrence, and 
could, I am informed, be satisfactorily arranged un- 
der the laws of the State of New York without drop- 
ping any of the Past-Presidents from the Board. To 
do so would be like general legislation to cover a special 
case, a procedure which is almost always inexpedient and 
often harmful. 

I think that Past-Presidents, who are also Honorary 
Members, should, like retired officers of the Army, be ex- 
cused from further active duty as members of the Board, 
but their votes and those of all the Past-Presidents should 
be necessary to elect other Honorary Members. 

I would also agree that the number of Past-Presidents 
who should hereafter be active members of the Board be 
the same five who are now ex-officio members of the 
Nominating Committee. 

I think an efficient agent for the disposition of prop- 
erty, ete., under the direction of tke Board, would be an 
executive committee of trustees composed of the Presi- 
dent, Secretary, Treasurer and the Chairmen of the 
standing committees. 

Very respectfully and truly yours, 


Wm. P. Craighill. 
April 17, 1897. 





oe 
The Carrying Capacity of Riveted Conduits. 


Sir: Your issue of April 29, 1897, contains a review of 
a recent book by Clemens Herschel, entitled ‘115 Experi- 
ments on the Carrying Capacity of Large Riveted Metal 
Conduits,’’ and a reference to the author’s indulgence tn 
certain personalities, with the remark that you will leave 
the latter to be answered by the engineers directly inter- 
ested. 

Being one of the persons alluded to, I beg leave to sub- 
mit a brief statement of several noteworthy facts in con- 
nection with the construction of the East Jersey Water 
Company’s conduit, which appear to have escaped Mr. 
Herschel’s memory. 

The author strives to imply that he engaged me as his 
consulting engineer, and endeavors to fasten on me 


the responsibility fer the failure of the Newark 
conduit to deliver the expected quantity of water. 
As a matter of fact, I was employed by him for a 


few days in October, 1889, to make some computations on 
the East Jersey Water Company's projected steel pipe for 
the supply of the city of Newark, N. J., and selected for 
the purpose the Lampe formula, which gave results agree- 
ing best with the reported gaging of the old Rochester 
conduit shortly after its completion in 1876. It was also 
distinctly understood that this formula and computation 
were applicable to new pipes alone, and that the same 
would not hold for pipes whose interior surface had be- 
come rough from accretions of rust, incrustation, sedi- 
ment or organic growths. 

This short service was evidently acceptable, since on 
Oct. 31, 1889, he sent me the following letter, in which 
the italics are mine: 

Referring to our conversation some time ago as to your 
acting as assistant engineer on construction of the works 
of the East Jersey Water Co., on the part of said Coe., I 
hereby offer you an engagement with it as Asst. Engineer. 
My present plan is fo have you in charge of the office 
work, now waiting to be done, with office at Paterson, N. 
J. I have a Chief Asst. Engr., who has been on the work 
some time, and with whom, I doubt not, your relations 
will be pleasant ones. We offer you $3,300 per an- 
num. Fe oe 

This offer was accepted by me with the proviso that | 
might finish certain other work on which I was then en- 
gaged, and that payment should be made only for the actual 
time spent in the service of the company. Mr. Herschel has, 
therefore, evidently forgotten his above letter when 
he states on p. 82 of his book that I “‘was offered such 
position (namely, that of assistant engineeer), in the 
summer of 1890, shortly before accepting that of Chief 
Engineer of the Rochester Water Works.”’ 

Mr. Herschel has evidently also forgotten that early in 
the summer of 1890 he wrote in the office at Paterson a 
letter to the Superintendent of the N. Y., Susquehanna & 
Western R. R., requesting conductors to stop trains at a 
small way station near the head of the conduit, ‘‘on re- 
quest from Walter H. Sears, Chief Asst. Engineer; Reu- 
ben Shirreffs, Second Asst. Engineer, and E. Kuichling, 
Third Asst. Engineer,’’ a memorandum of which letter I 
made at the time. 

He has also forgotten that on Nov. 29, 1889, he directed 
me in his office in New York to use for the -computatian 
of his conduit Hamilton Smith's co-efficients (c) in the 
Chezy formula: vy = ¢ Vr 8, and personally wrote on a sheet 
of paper containing certain other memoranda, the several 


values of (c) for different velocities (v) in 48-in. and 42-in. 
riveted pipes. This sheet of paper, along with other in- 
teresting evidence in the premises, is still in my posses- 


sion. 


Numerous other quotations might also be adduced to 
exhibit more of the amazing lapses of memory in which 
Mr. Herschel so freely indulges in his book, but it is be- 
lieved that the above will suffice to indicate very clearly 
that he treated me only as an assistant who should carry 
out his specific directions. Should further confirmation of 
this statement be required, it may be added that when my 
theoretical computations for loss of head due to angles, 
course-laps and rivet heads in the conduit were sub- 
mitted to him in his New York office in the spring of 
I8M0, they were received with the remark that he “did 
not want the company's time wasted in making such fool 
ish calculations, and that no more such work was to be 
done.” It is hardly necessary to say that such language 
is not usually adopted towards ‘‘consulting’’ engineers, 
and that if I had stood to him in that capacity such words 
would not have been tolerated. 

So much now for Mr. Herschel’s disingenuous insinuation 
that he regarded me as his consulting engineer. With 
respect to the work which I performed while in his employ, 
it is fair for me to say that I am not ashamed of it in 
any particular. I am conscious of having given him com- 
petent and honest service, and of having faithfully called 
his attention to every aspect of the problem he had in 
hand which came under my notice. Many of these facts 
and incidents seem to have passed from his memory, but 
they still remain fresh in mine, and I am confident that 
they will be corroborated by all of my former associates 
on the work mentioned. 

Concerning the method of computing the discharge ot 
riveted metal conduits by taking into account the theo- 
retical losses of head due to differences of diameter ot 
courses and constrictions formed by the rivet heads in 
the circular seams, which method I developed in the 
Paterson office in the spring of 18), at the suggestion of 
my former colleague, Mr. Reuben Shirreffs, a few words 
may now be permitted. Immediately on its completion the 
result of this work was submitted to Mr. Herschel 
but was received in the manner above set forth. 
Naturally, the office note book into which the «accepted 
computations made by me were copied, was not burdened 
with thisdemonstration, nor with various other propositions 
that met with similar treatment. It was, however, duly 
copied in June, 1890, into my private note book for future 
reference. Mr. Herschel, on the other hand, has seen fit 
to state on p. S# of his book that his ‘‘recollection is dis- 
tinctly to the effect that he never saw or heard of a shred 
of that method of computation before February 6 or 7, 
1806,"" at which time I sought to refresh his defective 
memory by a letter containing a copy of my notes. 

It may here be remarked that the aforesaid method of 
computing the discharge of riveted metal conduits was soon 
afterwards applied by me in the design of the new Roches- 
ter conduit, and was subsequently found to be in close ac- 
cord with the results of the gagings; also that it has been 
applied with equal success to several other riveted pipes 
for which the necessary data of dimensions, grade and dis- 
charge were available. As soon as opportunity offers these 
various applications will be prepared for publication. 

In connection with his reference to the ‘“hubbub pervad 
ing the city of Rochester in the summer of 18),”’ it would 
have been well for Mr. Herschel to have remembered the 
fact that about the end of June, 1800, I received in Pat 
erson a Rochester newspaper which contained the an 
nouncement that a recent gaging of the old conduit of 
that city had revealed a great reduction in its origina} 
discharging capacity; also the further fact that I imme- 
diately carried this important news to him in New York, 
and suggested an increase of grade for that portion of the 
Newark conduit for which plates might have already been 
made, and an enlargement of diameter for the remainder. 
It should also be noted that at this time the manufacture 
of the pipe itself had not yet been commenced. Mr. Her- 
schel, however, then decided that he would make no such 
changes, but would take the risk. 


The erratic memory of Mr. Herschel will doubtless cause 
him to deny this significant statement, but it is neverthe- 
less true in every particular. His decision was thoroughly 
discussed between my colleagues and myself after my re- 
turn to Paterson on the same day, and the circumstance 
is clearly remembered by us all. Moreover, the risk thus 
taken was mentioned by me to several other engineers 
soon afterward, and they too still retain a distinct recol- 
lection of my statements. 


Attention may also be called in this connection to the 
fact that Mr. Herschel on p. SY of his book conveys 
the impression that no changes in the design of his 
conduit were possible in the summer of 18). Near 
the top of said page he states that the “contract” for the 
steel plates ways closed January 4, 1800, while in the mid- 
dle of the same page he says that the “order’’ for the 
plates closed on said date. Between these two words there 
is a wide difference. The following letter which he wrote 
to me from San Francisco, Cal., under the date of April 
2, 1890, shows the real state of affairs: 

“I suppose it will not be necessary to send on those 


orders until I return, but, if necessary, please carefuly re- 
vise sheet of plate dimensions, allowing for plenty of lap, 
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as above spoken of. And as to rivets 


, we will adhere to 
the %-in. rivet for %-in. plate. ae 


When it is remembered that the manufacture of the pipe 
in the shop at Paterson did not begin until several months 
afterward, and that the first piece of pipe was actually 
completed on or about Aug. 20, 1890, also that the con- 
tract prices for both plates and pipe were by the pound, 
instead of by the lineal foot, while the trenching was done 
directly by the water company, it becomes very difficult 
to understand why the changes in design above mentioned 
effected, if they had heen 
necessary by the responsible engineer. 


deemed 
Herein is the true 
original Newark conduit. 
Mr. Herschel should also have remembered that one of 
the motives which induced me to leave his employ and 
take charge of the Rochester Wate r Works, was to have 
the opportunity of making a careful study of that much 
The results of all my examinations 
were at once freely reported to him, either in person or 
by letter, and if he did not profit by 
his own indifference, or the business policy of his company 


could not have been 


key to the failure of the 


maligned old conduit. 
them he has only 


to blame. 

Concerning the alleged ‘“‘fake’’ gagings of the old Roch- 
ester conduit of 1876, and the ‘‘crime’’ which Mr. Herschel 
perpetrated by their publication, little fur- 
d be said by me at present, since the assist- 
ant engineer to work was entrusted is 
dead, and the chief engineer who manfully assumed full 
responsibility therefor will probably make his own reply. 

With sincerest thanks for the valuable space which you 
have kindly accorded to me, I am, Yours very truly, 

E, Kuichling. 


ays was 
ther nes 


whom the 


Rochester, N. Y., May 10, 1897. 
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The Gagings of the Rochester Conduits in 1877. 


in 





Sir: My as been recently called to a book 
published by Herschel, C. E., under the title 
of ‘115 Experiments on the Carrying Capacity of Large 
Riveted Metal Conduits.”’ 

A hasty 
intended as a defense of his action in designing the con- 


attention 
Clemens 


examination of its contents shows that it. was 


duit of the East Jersey Water Company for the supply of 


the city of Newark of too small capacity to accomplish 
delivering 50,000,000 gallons of water per 


which th 


the purpose ol 
day. The purpose author had in view in tre 
publication was undoubtedly a proper one, but the meth- 
ods adopted seem to be open to criticism, 

The author confessedly had access to all the published 
literature in relation to the carrying capacity of riveted 
and cast-iron pipes, together with the standard formuias 
deduced therefrom, and yet he would have the public believe 
ignored all others and designed his East Jersey 
conduit on the basis of a single S-hours experiment on the 
flow of a compound conduit between Hemlock Lake ana 
L. Nich- 
ols, Esq., now and for some years deceased; the result of 
which was modestly stated by me in my report as Chiei 
Engineer of the Rochester Water Works for 1877, in th 
following language: 


that he 


Kush reservoir, made by my former assistant L 


During the construction of the conduit I stated that its 
capacity would be about 7,000,000 gallons per day, in ac- 
cordance with my calculations from standard hydraulic 
formulas; but from some careful measurements which 
have since been made, it was found that the actual flow 
was greatly in excess of the amount stated, being in fact 
about 0,203,000 gallons. 

As the difference between the actual and calculated 
flows is here exceedingly marked, I have thought that a 
brief statement of the original computations, together with 
a comparison of a number of hydraulic formulas in com- 
mon use, may perhaps be interesting to our citizens and 
particularly to hydraulic engineers. 

It is to be regretted that from want of time a series of 
reliable and long continued observations in regard to the 
,xctual discharge of our conduits has not yet been made. 
Aside from the crude records of the gatekeepers of th: 
two reservoirs and which can have no scientific value, 
only one careful measurement of the flow from Hemlock 
Lake into the storage reservoir was made by my former 
able assistant, Mr. L. L. Nichols. This was done by a 
very accurate observation of the rise of the water surfac 
in the storage reservoir during a period of eight hours, 
and as the exact dimensions of the basin were all known, 
the quantity of water delivered through the pipe was then 
computed and found to be at the rate of 9,292,800 gal- 
lons per day 


and guarded statement contained in a mu- 
in 1877_is exploited in the book under re- 


rhis simple 
nicipal report 


view. in startling headlines, as “‘The Rochester Crime 
Against Hydraulic Engineering,”’ and the author seeks to 
hold it responsible for all the mistakes and short-com- 
ings in the design of the works of the East Jersey Water 
Company 

it seems to the writer that a careful engineer would 


have exhausted all sources of information on the subject 
complications of the 
h have resulted from his lack of judgment 
are led to infer he did, a single eight- 
in the manner indicated, particularly in 
quoted, that “It is to be re- 
time a series of reliable and 


befor volving his employers in 
magnitude wh 
in selecting, as we 
hour test made 
view of my statement above 


gretted that from want of 


ong continued observations in regard to the actual dis- 
charge of our conduit has not yet been made.”’ 

The foregoing suggestion is made on the supposition that 
Mr. Nicl experiment was misleading, but this I do 


admit or believe 


I knew Mr. Nichols for many years as a most able, con- 
scientious and honest engineer, as a man whose word was 
equal to any other man’s bond in the judgment of all who 
knew him. I believe the statement he repeatedly made to 
me that he made this test of flow himself instrumentally 
and not through the agency of any other person, and I 
thoroughly believe the test was substantially accurate and 
the results as stated. 

There has been no crime committed by Mr. Nichols or 
neither was the reported test a ‘‘fake.’’ It 
amounted simply to an interesting statement of fact, indi- 
cating a probability that the actual flow of water through 
long and large conduits was probably greater than was 
generally credited by hydraulic engineers and was given 
in the hope that its tendency would lead to more extended 
and careful observation. 

The author has attempted to discredit the test by a 
comparison with other tests made by Mr. Nichols on other 
occasions in which he obtained varying results. These re- 
sults were to be expected, and were no doubt due to the 
varying elevations of the lake and storage reservoir and to 
the varying conditions of the conduit itself, it being a fact 
that a considerable number of leaky lead joints occurred 
for some months after the water was let into the pipes, 
the repairs of which left accumulations of air on summits 
and the conduit not at all times in perfect condition of 
flow. 

The author also seeks to convey the impression that Mr. 
Nichols had but little confidence in his own test, by quot- 
ing his testimony in the case of Hiram P. Smith against 
the city of Rochester. 

A careful reading of that testimony as quoted on pp. 
21, 22 and 23 of Mr. Herschel’s book will show that his 
answers down to the question on page 22: ‘“‘You have 
never computed at any former time the capacity for pas- 
sage of the conduit?” referred exclusively to the amount 
of water being delivered into the distributing reservoir 
at Mt. Hope, or, in other words, to the city consumption, 
and had no relation to the amount of delivery through the 
20-mile conduit into Rush reservoir. 

The testimony following that, has reference to his ex- 
periment to determine the flow of the conduit. The testi- 
mony of Mr. Nichols in that suit does not in any way 
bear cut the inference of the author that Mr. Nichols ever 
had any doubt as to the substantial accuracy of his experi- 
ment. 

The suggestion of the author that Mr. Nichols neglected 


myself, 


his duty on account of his age is gratuitous. 
Very respectfully yours, 
J. Nelson Tubbs. 
Rochester, N. Y., May 20, 1897. 
Shincanancenals sac 


Issues Raised by Mr. Clemens Herschel’s Book on the 
Carrying Capacity of Riveted Pipes. 


Sir: When a person is misrepresented in a book of- 
fered for sale, there is a small chance for his reply to 
reach all of its readers. Kindly permit me, therefore, 
as one of several persons who have recently been sub- 
jected\ to such treatment, in a book recently reviewed by 
you, to reply through the columns of your paper, by 
which at least a good proportion of the readers may be 
found. 

Mr. Clemens Herschel, Superintendent and Engineer 
Fast Jersey Water Co., in a small volume entitled: ‘115 
Carrying Capacity of .Large, Riv- 
accuses me (p. 92), first, of taking 
in a ‘‘detestable craze and game,”’ 
and, secondly, of gross inconsistency of judgment re- 
garding the carrying capacity of riveted pipes. How the 
author could make such assertions in view of the facts 
it is hard to conceive. 

By way of explanation, it should be said that the ob- 
ject of writing this book, indicated in the preface, is to 
excuse an error made in the size of the East Jersey Water 
Co.’s conduit, which was intended to supply 50,000,000 
gallons daily, but yielded only about 35,000,000. This 
excuse consists in an endeavor to place the responsibility 
upon the profession at large, and names a few engi- 
neers in particular, who, he says, “had been deceived by 
the Rochester alleged gaging in 1876."’ An answer to this 
imputation made over a year ago is contained in your 
issue of January 23, 1896. 

The first of the above accusations refers to a discus- 
sion of mine on a paper by Mr. Geo. W. Rafter (Trans. 
Am. Soc. C. E., 1892, I., p. 40), on the “Hydraulics of 
the Hemlock Lake Conduit,’’ who questioned the correct- 
ness of the ‘“‘Rochester gaging of 1S876.’’ The engineer 
who had made the gaging was dead and could not make a 
An examination of the presented facts convinced 
me that, together with other data on the flow of water 
through similar pipes, -which were not questioned, the 
gaging might have been at least approximately correct. 
I therefore considered it a duty to offer what evidence I 
had in the defense of an engineer who could no longer 
speak for himself. I did so, but, as the ‘*Transactions”’ 
hardly took ‘‘a leading position’’ in the dis- 


Experiments on the 
eted, Metal Conduits,”’ 
“a leading position’’ 


reply. 


show, I 
cussion. 
This 


possible 


effort on the part of several, to prevent a 
from being done to the dead engi- 
riticising some arguments in Mr. Rafter’s 


injustice 
neer, and 


paper, Mr. Herschel now characterizes—on; 
believe it—a “detestable craze and game.”’ 

He goes even further and heads the pages 
ter: ‘“‘The Rochester Crime.”” One would sup] 
make such a most serious accusation against 
of our profession, he had indisputable evid, 
original carrying capacity of the conduit, whi 
strated the incorrectness of the “alleged gagi; 
no such evidence appears in his book. In justif 
offers only assumptions and insinuations; anq 
ming up he gives no better evidence than asse; 
substantiated “rumor that Mr. Nichols (the gap 
neer), some 65 years old, found the work of 
a float on Rush Hill in January decidedly chillin. 
licitly delegated the disagreeable work to the gat 
This statement is made—one can again hardly } 
with Mr. Nichols’ sworn testimony before him 
1879, that the flow in 1876 through the pipe i: 
for 24 hours, on one occasion, was about 9,208 
lons, which is the figure of the “alleged gaging 
pipe, it may be repeated here, was partly cast 
wrought iron, its diameter was partly 36 ins. a) 

24 ins. ' 

Recent gagings, made after the pipe had be: 

19 years in use, indicates a flow less than 7.000 
lons per day, or about 24% less than the 
original gaging. To .assume sufficient tuberculat; 
corrosion to alone account for such a differen 
be entirely reasonable. 

In Mr. FitzGerald’s paper on the flow of wate; 
in. cast-iron pipes (Trans. Am. Soc C. E., July, 1s: 
241), an excellent example is given of a diminu 
flow in the same pipe, due to age (about 14 years) 
diminution was found to be about 23%. Abunda 
dence to justify the reduction of flow resulting 
Same cause may also be found in a collection of ¢ 
made in new and old pipes, contained in an apper 
Gauguillet & Kutter’s work (1889). I take theref: 
pairs of cast-iron pipes having the same diamete: 
nearly the same slopes. Although these four pipe 
in length, in the number of angles and othe: 
affecting and obstruciing the flow, yet these eft 
not appear to have been sufficient to materially 
the main effect, due to age, upon the discharging 
eventually resulting in corrosion, or other retard 
fluences, either from improper coating, a poor 
of material, the character of the water, or fron 
causes, 
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125 years in use; *9 years in use. 


Here is a recorded difference of flow, no doubt larg 
if not wholly, due to age, of over 40% in one case, and 
over 60% in the other, while in the Rochester pipe t! 
is claimed but 24%. 

How can Mr. Herschel charge a crime, and cast a 
flection upon the honor of a deceased member of his | 
fession, with such evidence before him, and with 
further evidence contained in the discussion of Mr. Raft 
er’s paper, while, on the other hand, offering in its stead 
no direct evidence whatever, but an unverified rumor t 
there had been undue negligence? 

The second of the above accusations imputes to 
gross inconsistency in my opinions expressed at differ 
times, regarding the carrying capacity of riveted pijx 
My answer is as follows, and I especially request a 
of your readers interested to verify my statements | 
low by reference to the ‘“‘Transactions’’: 

Mr. Herschel quotes my endorsement of the gagings | 
Darcy in 1851, and by Mr. Ham. Smith in 1876, mad: 
new riveted wrought-iron pipes, and says that, in 4d 
cussing Mr. Rafter’s paper (Trans. Am. Soc. C. E., 18!!2 
I., p. 40), I take ‘“‘most radical ground in favor of 
smoothness, hydraulically considered, of large riveted 
pipes.”” What I did do in that discussion was simp! 
to quote the results of some actual gagings, but 
statement whatever can be found therein to be ‘‘in fav: 
of the smoothness’’ of such pipe, or of any other su: 
face condition, not to speak of taking ‘‘most radi 
ground”’ on such a question. The only radical grou 
I have ever taken on this subject relates to the great i! 
fluence which the physical character of the interior su: 
face has upon the discharging capacity of pipes. 

To charge me with gross inconsistency, Mr. Hersch: 
then states that, in Trans. Am. Soc, C. E., July, 1896, | 
280, I ‘demonstrate how nothing in the way of pipes ca! 
compare in hydraulic roughness with riveted pipes.” 
Your readers may be surprised to learn that the discus 
sion* referred to contains not the slightest mention or, 
or even allusion to, riveted pipe, and therefore also no’ 
to its excessive roughness. Nor have I elsewhere writ- 
ten anything to justify the imputation. Regarding th: 


accuracy of statements, Mr. Herschel would profitably 
follow his own good advice, given, p. 14, when re 
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, attempted defense of Mr. Nichols: “But 
do in the interest of an advancement of 
of knowledge. Scientific data must be judged 
making at least some attempt at scieytific 
ior of riveted pipes may be comparatively 
when both the thickness of metal projecting at 
d the depth of the rivet heads are slight, as in 
iia pipes, gaged by Mr. Ham. Smith. It may 
e “rough’’ when such projections are great, 
Holyoke and East Jersey Water Co.’s pipes (En 
News, Jan. 28, 1896). There would not be th 
onsistency in such a statement. But this can 
illy appreciated by the proper use of some ‘‘Coef- 
roughness,”’ such as the Kutter formula embo- 
ich Mr. Herschel persists in rejecting without of- 
nything better. ; 
Rudolph Hering. 
William St., May 18, 1897. 
o———- 
cordance with our usual rule, proofs of the 
letters were submitted to Mr. Herschel, with 
vitation to make reply in the same issue. We 
1 his answer as follows:—Ed.) 


Somewhat over a year ago both of our engineering 
misled, as it has always seemed to me, by a cer- 
passing hue and cry in the daily press, did me scant 
Communications to their columns, which I ex-~- 
to be invited to answer in the usual way, I was 

) no opportunity to answer, unless it were in a subse- 

t issue. Editorials were printed which (leaving out 
that could be described in severer terms) displayed 
ertain against his position which 

kes it wellnigh hopeless for your common writer to 

fairly heard. With it all, I was at that time so occu- 

i with highly responsible and important work that 

by help and aids could I have found time to say 

thing at all. 

Now the situation has changed. I thank you for giving 

an opportunity to reply in the same issue in which 

mmunications affecting me personally are published. 

I have made my defense. Many will not read that 

ense who saw the communications and articles above 
eferred to; for instance, the many laymen who then read 

latter. That cannot now be helped. But it ought to 
redound to my injury alone and not to the injury of those 
vho made the original attacks. For my defense has con- 
sisted in the painstaking writing of history, has it not? 
And sooner or later the same facts, and the same quota- 
tions and references, would inevitably have been molded 
into an intelligent treatment of the interesting subject 
matter they illustrate, by some one else, had it not been 
done, to the best of my abilities, by me. 

I appreciate that it makes all the difference in the 
world whose ox is gored. But people who volunteered to 
defend the profession at my expense when it stood in no 
need of defense, people who attacked me directly with- 
ut full knowledge of the facts, or in spite of such knowl- 
edge, should not have supposed that that was going to 
be the end of the matter. Circumstances were such that 
1 was obliged to reply later, and in another place, but 
was one of the risks their incursion into the field 
f polemics, no doubt fascinating to them when they went 
into it, brought with it. But I have no desire to say more. 
instead, I have long ago determined to leave judgment 
upon what I have called the Rochester crime against 
liydraulic Engineering, and its consequential results, to 
who will read the whole evidence. And I break 
this determination only by the urging of friendly sugges- 
tion and to do but little more than repeat here what I 
have already said elsewhere. 

Taking up the several communications sent me, I do 
not see that they correct errors, or give new information, 
to any material extent. To illustrate the difference be- 
tween reckless siatements and accusations, on the one 
hand, and actual evidence, on the other, let the follow- 
ing suffice: The offer of October 31, 1889, to Mr. Kuich- 
ling was NOT accepted; neither was the offer made in 
the summer of 1890. The proof is that, as appears in 
the above communication, another was engaged as Second 
Assistant, subsequent to the quoted offer to Mr. Kuich- 
ling to act in that capacity, and the fact stands that Mr. 
Kuichling’s bills were made out by him and were paid, 
never for $3,300 per annum as Assistant Engineer, but at 
one and the same uniform rate per day, and expenses, from 
the beginning to the end of his services. The note to the 
Railroad Superintendent, which he quotes, was considered 
a jest by all concerned, at the time it was written, in its 
characterization of his position as a ‘‘Third Assistant,” as 
he may now remember. 

It seems a pity to be obliged to refer here to Mr. Her- 
ing’s communication. Mr. Hering may see some things 
more clearly by and by. At present I can only say that, 
in my opinion, the discussion of Mr. Rafter’s paper 
(Trans. Am. Soc. C. E., 1892, L.), with a few exceptions, 
was animated by an improper spirit and was pitched in 
a reprehensible tone. Tersely worded (and with the same 
exceptions), it does represent a detestable craze and game. 
Mr. Hering chose to take part in it, and with his well- 
Known abilities in the field of hydraulics, taking part 
was equivalent to taking a leading part. Readers of 
this who care to study the whole evidence, and to judge 
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quiry. 
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for themselves regarding the change front which |! 
charged, are invited to read this discussion, and then to 
read the letters of Mr. Hering in Engineering News ot 
January 23, 1806, p. 59, and in Engineering Record ot 
January 25, 1896, p. 131. Mr. Hering has pointed out 
one error, which I cheerfully correct. Instead of the ref 
erence on p. 92 of “115 Experiments’’ to “Trans. At 
Sor. C. E., July, 1896, p. 280 please read ‘Engineering 
News and Engineering Record,’ dates and pages as at 
ited. 

I now come to another matter which appears to be mad 


prominent, when any of your correspondents accidentally 


miss, or perhaps fight shy of, the whole point of the in 
of those 
in 1876, 
explanation 
alluded to the rumor, as a rumor, that a gate 
at Rochester had been the one who had noted down 
of the water heights used in these things called gaging 
But this, even if true, would be a trifling 
pared with what followed, and which I have 
must still consider a crime against hydraulic 
FOUR so-called gagings of the 
made in 1876 when the conduit 
by observing the rise of water due 
pipe, in a 
water no nearer than 


Some explanation curious things called 


made at Rochester is necessary; and as 
the 


have 


only rational one ever gave me, | 


keeper 


many 


any 


matter, com 
ealled and 
engineering 
conduit 


Rochester were 


was new. They wert 
to the 


yet 


made discharg 


of a S-in. l3-acre reservoir, measuring 


heights of Oo. of a foot. The re 
sults did 
from 8S million 
S million gallon 
ing, the longest made. 
either S-hour or a 


have been stated. 


agree within 16 of each other 


gallons to over ).25 


not ranging 


The 


gag 


million gallons. 
41.5-hour 
gallons, 


result was derived from a 

That of {25 million 
12.5-hour gaging; both 
In the Rochester official report of IS77 
all were suppressed, except the 


from 
an durations 
%.25-million gallon result. 


This was stated to have been the ‘‘only one gaging mad 
et thes: 


them, so far 


to have been ‘‘very accurately observed, 
deceived everybody 
to date, 


responsible 


+ and 


statements who saw 
for some 15 
those for the deception was pract 
and they debauched that branch of hydraulic 


and abroad for the 


as known years (unless we except 


ised) 


which 


engineering 
length of 


at home same time, or 


Pivoted Catch 
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Step in Position 






| could say much more, M li that would I 
nent to th subject, and i i a reply t 
commubhications you v¢ but l pr to 
on the evide presented : I have 1 jout 
the time will com or w “ stead 
charged with a attack | Ww 
indulging in personalit will t x i at 
painstaking writing of |} ory il ‘ 
the profession, and nec« irily mu j n 
regret the purely per al elen t i 
duced into this matter iydra k vledg 
who attacked le w I l 
been necessary to reply to it to th ! e ata 
It has been necessary ’ >a ‘ 
and the profession of hydraul x 
the slough of despond into wl 1 bad fa 1 inged 
and to allow it to proceed in th ght o we ind « 
truth. Clemens H 

No. 2 Wall St... New York city, May 26, 1807 

———- 
AN AMERICAN FOLDING CAR-STEP. 

In our issue of Dec. 31, 1896, an illustration wa 
given of a French adjustablk al ep, pecialls 
devised for a train fitted for t is f the Cza 
of Russia in his late y t to Fra Th not 
has brought to our attention ‘ | I 
lustrated, as invented and patented by Dr. W. P 
Nye, of Virginia 

In this cas i simple ext " f tl linars 
Stationary step is proposed irrangwed ir ich a 
manner as to be mpactly f led up and 1 
locked in position under the stationary vh 
not wanted rh main featur th 
lies in the cleats hown at A, I 1 r i! 
attached to the lower inside fa f th rdinar 
car-steps and form independent ways for sup 
port and movement of the folding ste Tw 
riser-bars, B, Fig. 1 mnected tra \ rod 





A LET-DOWN STEP POR PASSENGER CARS. 


three 


of the 
gagings was not publicly known until late in 18%. 
we would all like to know who originally wrote the words 
(not in whose official report they may be found) that 


longer. This suppression contemporaneous 


Now 


only 
careful measurement’’ was made; that it made 
“by a very accurate observation,”’ ete., that the quantity 
of water delivered was even more than ‘9,292,800 gallons 
in 24 hours;’’ and whether the writer of these words had 
been deceived in the matter and who had deceived 
or whether he subsequently deceived others. He 
have either deceived or have been deceived, for the truth 
was, as above stated, that FOUR so-called gagings had 
been made; that they were from the manner of their mak- 
ing and by mere inspection of their results unworthy of the 
name of gagings; that they should have been so recog- 
nized by those conversant with the facts; and that they 
would have been thus recognized by the engineering pro- 
fession, had the facts not been then misstated and sup- 
pressed, and for the first time publicly stated 14 and 2) 
years later. That pipe probably never carried more than 
8,000,000 gallons in 24 hours; as is indicated, among 
other things, by that one of the suppressed so-called gag- 
ings which lasted 41.5 hours; the one of longest dura- 
tion, and therefore, presumably, the one most nearly cor- 
rect. This suppression and misstatement of important 
facts for so long a period is what I have called, and still 
call, a crime against hydraulic engineering; and with 
such an evil deed to start with, by whomsoever committed, 
no wonder that evil has ever since been its offspring. 

It left the computation of riveted pipe from published 
experiments in a deplorable condition for many years, and 
basely deceived many engineers during those years. And 
it was not until Mr. Rafter’s 1800 gagings exposed the 
true state of affairs that any progress could be made in 
the art, short of making new experiments and new gagings. 
So long as there was no suspicion attached to the integ- 
rity of the Rochester 1877 report, there certainly was no 
sense in making mere computations to test the accuracy 
of these gagings that had been made, and the offer to 
make such computations, if made prior to the publication 
of Mr. Rafter’s gagings, is in itself a suspicious circum- 
stance. The results of an accurate gaging of pipe dis- 


one was 


him 
must 


charge are not usually revised or checked by the results 
of theoretical computations. 


support the folding step C, and are prevented from 
swinging under the car-step by horizontal flang 
igainst which the upper ends of Th 
step C is provided, at the rear edge, with project- 


ing ears, pivoted to the lower 


B impinge 


~ 


nds of B an 


ing with the flange D, and it is thus kept in a 
horizontal position. In folding, the step is swun 
upward against the flange D; the risers B ar 
moved into a horizontal position, and these ar 
then pushed, with the folding-step, beneath th 
lower car-step. Where the sides of the stationary 
ar-steps do not descend below the bottom tread 
the cleats can be provided with vertical perfora 
tions and connected with the stationary parts by 
bolts. When folded up an L-shaped pivotal catch 


working in a slot in the stationary st« 
locks the folding step. 
On many railways the elevated station 


p, securely 


platform 


has been abolished, but the reach from the lowet 
Step to the ground is often uncomfortably high 


and a stool is frequently used for the convenience 
of passengers. It is to avoid the latter awkward 
contrivance that this step has been devised It 
may not be generally known that a state law of 
Ohio compels railway companies to use a car-sti 


1 I p 
not over 16 ins. above the rail Any further ir 

formation regarding this step can be secured by 
addressing Mr. Emil Low, M. Am. Soc. C. E.. 498 


Ashland Avenue, Buffalo, N. Y. 
a _ 

THE REPLANTING OF FORESTS IN SWITZERLAND 
is being carried on at the following rate, according to a 
report by U. S. Cousul Germain, of Zurich: During 1806 
8,042,065 young forest trees were set out in the denuded 
Swiss forest districts, and very nearly the same number 
were planted in the previous year. These trees were near- 
ly all pines, raised and supplied by the Swiss forestry ex- 
perimental stations, and the total expense incurred wag 

55,809, of which the Federal government contributed $27,- 
279, or 50%. 
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THE CHICAGO RIOTS OF 1804 may cost that city about 
$1,400,000 for resulting damage and loss to individuals. 
Circuit Judge Adams, on May 22, upheld the constitu- 
tionality of the act of 1877, which makes the city liable 
for loss caused by riot, and he awarded the Manhattan 
Cement Company damages, to the about of $500, for two 
car loads of cement destroyed by the mob. The city de- 
fended the case on the grounds that the act was uncon- 
stitutional. Suits brought against the city by railway 
companies, and aggregating the larger amount named, 
rest upon this decision. 

— -—-—_ @—_—— 

STEAM MOTOR CARS for suburban service are con- 
templated by the Cincinnati, Hamilton & Dayton Trac- 
tion Co, As noted in our news columns some weeks 
ago, the Cincinnati, Hamilton & Dayton R. R. has pur- 
chased the horse car line at Middletown, O., and will op- 
erate this in connection with a branch line between Ham- 
ilton and Middletown. The character of the motor has 
not yet been decided on, but Mr. D. G. Edwards, presi- 
dent of the traction company, writes us that the com- 
pany has several parties engaged in working on a de- 
vice to utilize steam for motive power without showing 
smoke or exhaust steam. If this can be done, and he 
thinks it can, he considers that such a motor will be 
superior to the electric motor, and will probably be 
adopted. The Rowan motor is a machine of this charac- 
ter, now in use in Paris, France and was described in 
‘our issue of Oct. 15, 1806. 


a 


THE BALANCED COMPOUND LOCOMOTIVE which 
has been recently rebuilt at Sparrow's Point, Md., for the 
Balanced Locomotive & Engineering Co., of New York 
city, has been received at Purdue University, where it is 
expected it will soon be tested on the locomotive testing 
plant of that institution. The tests will be conducted by 
Prof. Goss, acting under the direction of Mr. Geo. S. 
Morison, M. Am. Soc. C. E., Vice-President of the com- 
pany. The engine has four driving wheels, a four- 
wheel leading truck, and a pair of trailing wheels. It 
is a four-cylinder compound, each cylinder being inde- 
pendently connected to the driving axle. No eccentrics 
are used, the valve mechanism being operated conjoint- 
ly from the crosshead and crank pin. The firebox also 
is a departure from the ordinary design. 

—_--—_-e—_- ——_ 

THE CREEPING OF TRACK on the Paris, Lyons & 
Mediterranean Ry. has been made the subject of in- 
vestigation by Mr. Couard, Engineer of Track and Main- 
tenance of Way, and the following methods of prevention 
have been recommended for lines having heavy traffic 
and steep grades: For rails 10.68 ft. long, angle splice 
bars butting against tie-plates on the joint ties; for rails 
26.24 ft. long, angle splice bars and one stop tie-plate or 
one pair of check plates; for rails 32.81 ft. long, angle 
splice bars and two step tie-plates or two pair of check 
plates; for rails 39.37 ft. long, angle splice bars and three 
stop tie-plates or three pair of check plates. The stop 
tie-plate is a combined splice bar and tie-plate, secured 
to the rail by a bolt and to the tie by three screw spikes. 
The check plates are 5-in. angle bars, used in pairs, with 
one bolt through the rail and four screw spikes through 
the tie-plate and tie. 

et 


THE HARTFORD MEETING OF THE AMERICAN SOCIETY 
OF MECHANICAL ENGINEERS. 


A brief notice of the opening session on Tuesday even- 
ing, May 25, was given in our last week's issue. Sessions 
for the reading and discussion of papers were held on 
Wednesday, Thursday and Friday mornings and Friday 
evening. The afternoons of each day were devoted to 
excursions. On Wednesday evening a reception was given 
by the president and faculty of Trinity College. On Thurs- 
day evening a lecture, illustrated with lantern views, was 
given by Dr. Leonard Waldo, on the History and Devel- 
opment of the Bicycle. 

At the session on Wednesday morning the first paper 
presented was entitled ‘‘Diagrams for Relative Strength 
of Gear Teeth,” by Mr. Forrest R. Jones, Madison, Wis. 
It consisted chiefly of a series of plotted diagrams de- 
signed to facilitate the determination of the sizes and 
pitches of gears suitable to withstand a known or assumed 
pressure transmitted to them by an intermeshing gear. 
In constructing these diagrams it was assumed that the 
pressure on a tooth is applied at its top and is uniformly 
distributed over the width of the face, and that the tooth 
resists the pressure as a beam under transverse strain. 
The diagrams give the relative values of the applied force, 
the pitch and the maximum fibre stress induced under the 
assumed conditions, The principal quantities left out of 
the diagram are speed of gear, inaccuracy of alinement 
and of tooth forms; the presence of foreign substances 
between the teeth; liability to shocks, and the number of 
teeth in working contact. The author does not discuss 
how near or how far from the truth are the assumptions 
upon which the diagrams are based, and the values and 
conditiofs assumed are introduced into the diagrams so 
that they can readily be modified to suit the designer. 


The immediate value of the diagrams does not seem to be 
very great, but they may be of service to those who have 
frequent occasion to design gearing by showing how dia- 
grams may be made from formulas which are assumed to 
be correct. The discussion which followed the paper took 
quite a wide range and was participated in by Prof. J. H. 
Barr, Messrs.eSuplee, Rockwood, C. W. Hunt, Oberlin 
Smith and others. Mr. Hunt spoke in favor of the use 
of short teeth. He uses a maximum fibre stress of 2,000 
to 2,500 Ibs. per sq. in. in designing, and makes the ad- 
dendum and dedendum each u.2 of the pitch, and the 
clearance (P + 1) + 20, in which P is the circular pitch in 
inches. Mr. John Fritz, ex-president of the society, ou 
being called on to give his opinion on gears in roliing 
mill practice, said: ‘‘Never use a gear wheel if you can 
possibly get along without it, but if you must use them 
have the teeth staggered and make them of steel.’’ 

The next paper was by Mr. F. J. Cole, on ‘Experiments 
in Boiler Bracing.’’ This paper we shall reprint in our 
next issue. The discussion was brief and unimportant. 
“‘Adiabatics,’’ by Prof. De Volson Wood, was the next 
paper. It was a mathematical paper, only three pages in 
length, deriving some thermodynamic formulas by means 
of the calculus. It may interest students of thermody- 
namics, but most engineers will skip it. It was discussed 
by Mr. George Richmond, of the De La Vergne Refrigerat- 
ing Machine Co., of New York, who held that all the 
useful equations of thermodynamics could be derived with- 
out the use of the calculus by means of the temperature- 
entropy diagram, which he explained by blackboard illus- 
tration. Mr. Richmond was invited to write a short book 
on “‘Thermodynamics without Calculus,’’ and if he does 
it he will confer a great service upon the profession. Mr. 
F. A. Bedell’s paper on “A New Form of Transmitting 
Dynamometer,’’ was next on the list, and we shall reprint 
it in a following issue. In the brief discussion which 
followed the value of the instrument was conceded. 
‘‘Flue Gas Analyses in Boiler Tests,’’ by Mr. R. S. Hale, 
of Boston, was the next paper. It treated of the value ot 
such analyses in pointing out the reasons for good and 
bad performances of boilers, recommended the Orsat ap- 
paratus, and gave directions for its use, which are founa 
in books on gas analysis, and gave the results of some 
of his experiments. The paper contained practically noth- 
ing new, except some diagrams showing how the percent- 
age of carbonic acid in the flue gas during a boiler test 
varies through a wide range within a very few minutes, 
the temperature of the gases also varying widely. In the 
discussion the paper was criticised for many of its state- 
ments, including its recommendation of the Orsat appa- 
ratus, which is said by many chemists not to be so good 
as the Hempel. It appears that the chemists do not agree 
among themselves concerning flue gas analyses, some of 
them holding, as does Hempel's book, that carbonic oxide 
never exists in the gases from steam boilers, while engi- 
neers who have used Hempel’s apparatus say that the 
flue gases may contain from 5 to 10%. 

‘“‘Hygrometric Properties of Coals,’’ by Prof. R. C, Car- 
penter, was the title of the paper next presented. This 
paper was given nearly in full in our last issue. An im- 
portant statement made in this paper is that no sensible 
loss of volatile matter could be detected in drying coals 
at temperatures below 300° F. This is directly contrary 
to the opinion of most writers on the subject, and the 
statement was attacked in a written discussion by Mr. 
R. S. Hale. It was, however, confirmed by Mr. Wm, Kent, 
who stated that he had last year found the same results 
as Prof. Carpenter on 20 different lots of Western coals, 
from Pittsburg to Illinois, that he had communicated his 
results and his methods of drying to Prof. Carpenter, who 
now in the present paper confirms them. It appears that 
coal when dried at a high heat absorbs as much moisture 
from the air as it had lost on drying, and in this respect 
acts just like kiln dried wood. 

On Thursday morning the first paper was by Prof. Chas. 
H. Benjamin, on “Electricity Versus Shafting in the Ma- 
chine Shop,’’ which is reprinted, nearly in full, on another 
page of this issue. It was followed by a paper by Mr. 
Dugald C. Jackson, of Madison, Wis., on ‘‘Electrical 
Equipment for General Factory Purposes.’’ He took prac- 
tically the same view of the subject as was taken by Prof. 
Benjamin. The following abstract shows his principal 
conclusions: 


The experience, taken as a whole, in all the establish- 
ments from which I have been fortunate enough to receive 
information shows that for plants using not less than 100 
HP. the electrical transmission is so much more satis- 
factory and economical that it is a misfortune for a new 
manufacturing plant, except under very exceptional con- 
ditions, to be constructed with any type of transmission 
except the electric. The electric equipment should be 
such that crane motors can be operated from the genera- 
tors and transmission wires which are laid down for the 
regular factory power distribution, and, for the best re- 
sults, the generator should also be adapted for the purpose 
of factory lighting. These conditions are fulfilled by either 
a 220-volt continuous-current system, using compound- 
wound generators, or by a properly designed polyphase 
alternating current system. In the average manufacturing 
establishment the former seems to promise the best re- 
sults, though more experience with the latter may prove 
it to give equally satisfactory results. The 220-volt con- 
tinuous-current plant allows the use of 220-volt incandes- 
cent lamps connected directly between the positive and 
negative transmission wires, or arc lamps may be used 
in sets of four. 

The status of electrical transmission in plants already 
built and equipped with mechanical transmission is more 


complex. Establishments which turn out hea 
such as locomotive works, engine works. }.. 
machine-tool works, iron mills, ete., profit 
electrical cranes that an electric plant is a 
accessory. It is then a natural step to do awa 
counter shafts and belts running to the larger 

may be equipped for driving by electric motor 

in more convenient positions with referenc: 

the product. This change commonly results 
reduction of the cost of manufacturing, and i; 

with caution and judgment is invariably satis 
somewhat similar condition exists in establishy 

turn out a bulky product, such as agricujtu; 
carriage works, etc. The convenient arrangem 
chinery which may be gained by using elect 

adds materially to the product that can be » 

such a shop, or largely reduces the transmis & 
caused by quarter-turn belts, bevel gearing, ¢: 

case of a plant of this type, upon which caref\| 

plete tests have lately been made by two of m)\ 

it is shown that the actual saving of power, 

and repairs now lost in great quarter-turn belts 
features usual in the mechanical transmission -~ 

a somewhat scattered agricultural works, wou) 

pay the annual sum necessary to cause a cha 

old system into an electrical system to be profita: 
additional convenience in the location of tools, 

from expensive stoppages due to injured belts 

the advantage of satistactory illumination gai: 

the power generator would give a large margin 

upon the expense of putting in the electrical plant 
lishments which turn out a lighter and less bulk, 

gain less in convenience from the electric power, | 

are numerous industries in which the cleanlines 

ing from the suppression of shafts and belts 
xreatest moment. In these the electrical transmis 

be made a great money saver, as is shown by t} 

ence of its users, 

The discussion which followed these two pa; 
quite extended, and at first it was so favorab|: 
tricity that it seemed that the engineers were una 
in favor of having no more belts and pulleys; bu 
close two of the members showed the folly of subs 
electric motors for counter shafts and belting 
small tools and their use in machine shops w! 1 
sum total of the power required does not exceed 1 P 

“Volumnar Contraction of Castings in Cooling 
Francis Schumann, of Philadelphia, was then pr: ted 
It was a supplement to a paper on the contraction of 
ings, presented at the last meeting, and publi<h 
Engineering News of Dec. 31, 1896, and contained 
midable formula, which no one present seemed 
criticise, 

“The Laws of Cylinder Condensation,”’ by Mr. Arthur 
L. Rice, of Brooklyn, was the next paper. Th: 
thrashes over old straw by taking all the experiniwnta! 
data on the subject that have been published during th 
past ten years, plotting them into curves and trying t 
from them a formula. ‘The formula is y C (r 
da Nb, in which y is the per cent of condensation, ©, a 
“‘constant,’’ whose values range from 168 for stea: 

40 Ibs. pressure to 75 for 140 lbs.; r, the ratio of expansi 

a, an exponent whose values range from 0.620 for 40 Ibs 
steam to 0.363 for 140 Ibs.; d, the diameter of th 

der in inches; N, the revolutions per minute, and b, a: 
exponent whose value ranges from 0.440 for 40 Ibs. steam 
to 0.306 for 140 Ibs. After getting this beautiful formula 
the author proceeds to check it by applying it to the data 
from which he has derived it, with results of whi: 
following is an example: Jones’ and White's test \ 1 
gave 22.6% actual condensation, while Mr. Rice’s formula 
gives a computed value of 43.2%. Their test No. 3) gave 
an actual condensation of 44.9, while the computed valu: 
is only 22.3. The best thing in Mr. Rice’s paper is his 
frank showing of the worthlessness of his own formula. 
We are inclined to question the wisdom of the Societys 
Publication Committee in giving place to this paper i: 
the ‘‘Transactions,’’ and expending no small amount of 
the Society’s funds to print it. 

“Tests of Three Sulzer Engines,’’ by Mr. Hamilton A 
Hill, was next presented. It illustrates the Sulzer engine. 
built at Winterthur, Switzerland, and gives some records 
of tests. The first engine is a 2,000 to 2,500 I. HP., four- 
cylinder, triple expansion, with cylinders 30, 44.5 and two 
51.6 ins., by 66-in. stroke, 56 revs. per minute. Averag: 
steam consumption 11.30 Ibs. per I. HP. per ton. Th 
second was a triple expansion engine with cylinders 20.5 
31.5 and 47.25 ins. diameter, 55.2-in. stroke, 66 revs. pe! 
minute. One trial at 63 I. HP. gave a water consumptio! 
of 10.80 lbs. per I. HP. per hour, and another, at 735 Hil 
gave 10.71 lbs. The third engine is a triple expansion 
1,300 HP. engine, cylinders 26, 39.4 and 59.1 ins. diametcr, 
47.25-in. stroke, 76 revs. per minute, which is said to ha\ 
given an economy of 11.7 Ibs. 

Mr. Hill's paper was attacked by Prof. Jacobus and MM’. 
Rockwood, both of whom doubted the results present‘. 
It was asked why these engines should give such wond:'! 
fully low results when an exactly similar engine of (!» 
same make tested a few years ago by Prof. Schroter, 
Munich, consumed 12.73 Ibs. of steam per HP. hour, 4 
figure which was at the time about the best on record. 

““A Method of Shop Accounting to Determine Shop Co! 
and Minimum Selling Price,”’ by Mr. H. M. Lane, 
Cincinnati, was the next paper. We quote the followi! 
extracts: 





With a view to conforming to the best practice of ou 
largest and best shops in their methods of handling t!' 
details entering into the estimates and statements, info: 
mation was asked from, and cheerfully furnished by, th 
heads of about forty concerns in different branches of t! 
machine business in widely separated localities. 

The following method is obtained by selecting and r 
grouping from the best pracjicé those features which see" 
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Shop cost is the sum of: 1. Producer's A to be turned in such a direction as to pull the .cord to The paper is illustrated by several diagrams. The results 


‘Y at of material, including freight, handling and 
“ “biant charge. 4. Burden. 
* »roducer’s labor and cost of material require 


ve is an hourly charge for machine tools inde- 
and in addition to, the hourly charge for opera- 
vers interest and depreciation on the value ot 
ir tool and the tool’s share of the entire cost 
‘ud power distribution, and in shops using tools 
eatly in size, value, power required and amount 
‘ting machinery involved will be found to vary 
han one cent to over 40 cts. per hour, This 
) charge, when once established, is not likely 
aterially and is listed and used by the cost 
same manner as the hourly rate of a workman. 
-den” is the sum of all expense chargeable to 
xcept producer’s labor and material. The total 
ven period, divided by the number of producer 
the same period, gives the hourly burden or 
er of cents to be added to each producer hour. 
ir items give ‘‘the cost up to the office door,’ and 
is added a percentage covering all office expense, 
advertising and other costs of selling. This, 
the minimum selling price, the price of bare exist- 
jut profit, and to which finally a further addition 
depending upon circumstances for profit. A 
difieations, however, is practised by many, viz.: 
ng of office expense to shop expense and including 
tly in the burden. A refinement rarely practised 
tes the burden unequally to departments as records 
ment warrants, 


liscussion showed that many members take a lively 
in the subject of shop accounts, and several of 
eave statements of the methods which had been 
satisfactory in their practice. It was stated that 
ling price often has no relation to cost, but is fixed 
principle of ‘‘what the market will bear,’’ and in 
times the minimum selling price does not include any 
portion of the items of plant charge and ‘‘burden;”’ 
ier words, an actual loss is sustained in running the 
t for a certain period, in the belief that this loss will 
be less than would follow from shutting down the plant. 
Friday morning’s session the first paper considered 
was one by Prof. Wm. 8S. Aldrich, of Morgantown, W. Va., 
Rating Electric Power Plants Upon the Heat-Unit 
Standard.”” The object of the paper is shown in the intro- 
juctory paragraphs as follows: 


The progress of power-plant engineering has reached 
such a stage of development that electric-power plants 
should be contracted for on a somewhat similar basis of 
guaranteed performance as that now in vogue for pump- 

g plants. There should be guaranteed a definite output, 
in the case of the electric plant, to be measured at the 
switchboard and expressed in kilo-watts, per 1,000,000 
i. T. U., supplied to the steam used in the whole plant. 

(Bb. T. U, Input.) The computation is based upon the 
quantity of heat required to raise all of the feed water 
from its temperature to that of the steam at the boiler 
pressure, with such additional determinations and allow- 
ances as are now regularly made in obtaining the similar 
quantity of heat supplied in the duty trials of pumping 
engines, 

(Kilo-watts Output.) The work is obtained from cor- 
rected voltmeter and ammeter readings, at the switch- 
boards, for a definite interval of time at a given specified 
load, which is maintained uniform throughout. 

The present way of stating such performances is: (a) 
kilo-watts per pound of coal; (b) kilo-watts per cubic foot 
of gas; (c) kilo-watts per gallon of oil—according to the 
kind of heat engine furnishing the motive power for the 
plant. The proposed standard is superior to such ratings 
as the latter and furnishes a common, practical and scien~ 
tifie one for all of them. They involve the efficiency of the 
boiler, or of the gas producer, and this last requires the 
determination of the thermal value of the fuel. It is not 
alone the difficulty of such determinations but the unsatis- 
factory nature of the fuel basis which has led to its disuse 
in pumping plants. 


In the discussion it was generally agreed that the heat- 
unit basis is the most accurate one for the rating of the 
combination of the steam engine and the electric genera- 
tor, but that when a whole plant, including boilers, is con- 
tracted for, the performance of the boilers must be taken 
into consideration in the guarantees, otherwise one con- 
tractor might furnish a much less efficient boiler than an- 
other. As the cost of the power generated depends largely 
upon the quantity of coal burned for a given unit of power, 
the coal basis is the one upon which the efficiency of the 
whole plant should be computed. The kind of coal to be 
used in a test and its heating value should be stated in the 
guarantee of the contractor. Prof. John H. Barr’s paper 
on “Current Practice in Engine Proportions’ followed. 
The discussion was very brief, and the value of Prof. 
Barr's investigation was conceded without debate. 

Prof. Thos. Gray, of Terre Haute, Ind., then presented 
a paper on “‘A Continuous Steam Engine Indicator.”’ The 
following is an abstract: 


The instrument described in this paper was devised in 

the spring of 1892, with the object of obtaining a record 
of the performance of a gas engine during a series of suc- 
cessive cycles of operation. 
_ The most important feature of this kind of indicator 
is the mechanism for producing continuous forward motion 
of the record sheet by means of the backward and forward 
motion of the piston of the engine. 

A sketch of one form of the instrument which has been 
found to give satisfactory results is shown in the cut. On 
the left of the sketch the cylinder of an ordinary indicator 
with its recording levers will be recognized. The recording 
pen is shown in contact with a ribbon of paper, F, near its 
lower edge. This ribbon of paper is drawn from a drum, 
carried around an idler cylinder and wound on another 
drum. The rate of motion of the paper is controlled by 
the cylinder C, which is driven by the engine in the follow- 
ing manner: The wheel A is made to oscillate backwards 
and forwards through the required arc by means of any 
of the ordinary reducing-motion arrangements. Cords or 
metal straps are attached to the upper and lower sides 


of the wheel A and carried in similar directions round the 
pulleys B B, which are fixed to the upper and lower ends 
The free ends of these cords 
or D and connected together 

. If we now suppose the wheel 


of the shaft of cylinder C. 
are then led round the 
through a short spring 


wards it round the upper pulley B, the tension on the cord 
between the wheel and the upper pulley will be greater 
than the tension given by the spring E, while the tension 
on the cord between the wheel and the lower pulley wil! 
be less than that given by the spring E. 
will, in 
lower cord slipping round its pulley and acting the part 
of a strap brake to prevent excessive movement. 
the 


The cylinder C 


consequence, be given a clockwise rotation, the 


When 


motion of the wheel A is reversed the cord between 





Perspective View of Continuous Steam Engine 
iudicator. 


the lower pulley and the wheel has the greater tension, 
and thus causes the cylinder C to turn. This, however, 
also gives a clockwise motion to the cylinder C, and hence 
it is clear that both the forward and backward stroke of 
the engine piston will turn the cylinder C in the same di- 
rection and at a rate which, at every instant, is propor- 
tional to the rate of motion of the piston, The length ot 
paper which passes the recording pen is also the same for 
each stroke, no matter how much paper may be stored on 
the drum. 

When a curve is drawn on the ribbon by means of a pen, 
the height of which above a datum line, corresponding to 
zero pressure, is proportional to the steam or gas pressure 
on one side of the piston of the engine, the area of the 
paper included between the datum line and the curve is 
proportional to the work done on that side of the piston. 
This work is positive for the forward stroke and negative 
for the backward stroke. If the indicator piston and piston 
rod be properly proportioned to suit those of the engine 
tested, and the ends of the indicator cylinder be connected 
to the corresponding ends of the engine evlinder, the ordi- 
nates of the curve will at all times be proportional to the 
effective rate of working. For the study of the action of 
the working fluid, the effects of different setting of valves, 
of throttling, of varying speeds, and so forth, the most 
convenient arrangement is to connect one end of the indi- 
cator cylinder to one end of the engine cylinder in the or- 
dinary way. The atmospheric line is drawn by a second 
pen (not shown in the sketch), which is made to serve the 
double purpose of drawing a datum line for the diagram 
and of marking a time scale on the ribbon. The time 
scale is obtained by attaching the pen to the armatur« 
of a small electro-magnet, the coil of which is in circuit 
with a battery and a break-circuit clock. The clock used 
marks half-seconds, and works satisfactorily even when 
carried on the front of a locomotive drawing an express 
train. The drums are made interchangeable, and provision 
is made so that they can be quickly removed and inter- 
changed so as to use the paper more than once if desired. 
A number of drums is provided so that ample paper is 
available for a number of tests. Each drum carries up- 
wards of 200 ft. of ribbon, and hence, allowing two inches 
to each stroke of the engine, one roll of paper is capable 
of taking over 1,000 successive strokes, 


Mr. A. A. Cary, of New York, in discussing Prof. Gray’s 
paper, read a description of a new continuous indicator 
recently invented by Mr. W. O. Amsler, of Pittsburg, and 
made by Messrs. Schaeffer & Budenburg, of New York 
city. He exhibited one of the instruments and explained 
its construction by blackboard sketches. This instrument 
does not draw a diagram, but it is an integrating machine, 
and records on a numbered dial figures which when multi- 
plied by constants depending on the size and speed of the 
engine tested give the total work done in any given inter- 
val of time measured by a watch. 

The dial wheel has another wheel behind it which has a 
differential motion, like that of some forms of revolution 
counters, by means of which figures up to 10,000, repre- 
senting several hours’ work of the engine, may be read. 
Mr. H. H. Suplee, continuing the discussion, gave an his- 
torical statement concerning continuous indicators de- 
signed many years ago by Morin and by Sir Daniel Gooch, 
the British locomotive builder. The two instruments now 
presented by Prof. Gray and Mr. Amsler are apparently 
both very satisfactory in their action, and may prove 
valuable additions to the recording apparatus used by en- 
gineers. 

Mr. G. C. Henning then presented a paper on “‘A Mirror 
Extensometer.’’ This is an instrument for making exceed- 
ingly delicate observations of elongations of test pieces. 
He exhibited the instrument and explained its method of 
operation. Two small mirrors clamped near the upper end 


*of the test specimen are caused to rotate through a small 


angle by means of bars clamped near the lower end. A 
telescope placed several feet distant reads in these mirrors 
the reflection of two vertical scales, graduated to 1-1(#)-in., 
which are held in a vertical position near the telescope. 

At the closing session Friday evening Mr. Henning pre- 
sented his paper on a “‘Pocket Recorder for Tests of Ma- 
terials,’ which we have printed elsewhere. 

Prof. Gray then presented a paper on ‘“‘The Effect of Al- 
ternate Positive and Negative Stresses in Iron and Steel." 
This paper described some preliminary experiments made 
with the author’s autographic stress-diagram apparatus, 
described in Vol XIII. of the ‘‘Transactions,"’ on the varia- 
tion in the moduli of elasticity for tension and compression 
which is caused by alternate stresses in opposite directions. 





Thre 


wrought 


of further tests are promised for a future meeting 
that 
normal modulus of elas 
the ten 


experiments thus made show east iron 


iron and steel all show that the 
ticity in tension is considerably 


far 


reduced if before 


sion the test piece is first subjected to compression, and 
vice versa. Any elastic limit which the material may pos 
sess is entirely eliminated by applying opposite stresses 
sufficient to produce a very slight permanent set By 
successive alternations and increase of stress, loops ar 


’ 


produced in the stress diagrams and the 
changed with each alternation. 


the modulus of elasticity of steel is only 


moduli of ela 
rhe 


temporary 


ticity are change in 
how 
ever, as it is restored by 
Whether the 


changes with time 


lapse of time between the alte: 


nations. modulus of elasticity of 


after 


east iron 


permanent deformation has 


yet been determined 
“The Yield Point of Iron and Steel,’’ was the titk f 
another paper by Prof. Gray. This paper describes the 


diagrams of a few tests which have some bearing on the 


peculiar behavior of iron and steel as they pass through 
the “‘yield point."’ After testing a piece till the stress 
diagram passes through the yield point notch, and the 


allowing it to rest for six weeks free from stress and again 
testing it, the piece shows a great increase in 
up to the yield point, also that there is almost as 
decided a yield point notch in the curve in the 
there was in the first Another was 
made upon a bar of iron which in ordinary tests was shown 
to have a tensile of from 
per sq. in. A test piece of this iron was tested just to the 
yield point, then allowed to 
weeks and tested again 


strength 
and 


econd as 
test 


series of tests 


strength TOKE to S000) Tbe 


rest free of 


The yield point was found to be 


stress for two 


considerably higher. The test was then repeated on several 


dates from one to three weeks apart until seven tests in all 


had been made, each showing a further increase in the 
yield point, until it had been raised to 55,000 Ibs. per 
sq. in., or considerably beyond the normal ultimate 
strength of the iron. The elongation in each test, except 
the last, was not carried beyond the yield point, but in 


the last test it was continued to rupture without any in 
crease in the yield point, total 
gation of the piece being only 14.5% half of the 
elongation of the same iron when tested in the ordinary 
manner without resting. In a test of a bar of steel the 
elongation was carried to a point considerably beyond the 
yield point, rested 17 hours, tested again, when the yield 
point was found much higher, tested twice again with 
intervals of 24 hours between each test, each time giving 
a still higher yield point. 
was thus 
tested in 
one-half. 


stress beyond the elon 


,or only one 


The total strength of the bar 
considerably increased that of the 
the but the elongation was reduced 
It would appear from this experiment that com 
paratively little time is necessary to raise the yield point 
up to the limit of strength of the material or to temper 
the specimen almost to the condition of hardened steel for 
uni-directional stress. 


over bar 


usual way, 


The application of stress beyond the 
yield point in the opposite direction at once 
effect of this tempering, but whether the material can 
have its original power of elongation restored the. author 
is not yet able to say. 

The paper gives also a diagram of a test of structurat 
steel plate, the specimen being '4-in. thick by 2 ins. wide, 
which shows the yield point very imperfectly defined. In 
regard to this the author says: 


destroys the 


The specimen was %4-in. thick by 2 ins. wide. The curves 
are given to illustrate the wide divergence in the charac 
ter of yield-point curves. In a large number of cases the 
yield-point part of the curve begins somewhat sharply, and 
is followed by a retrograde movement of the pen, showing 
a loss of strength, after which the curve is very irregular, 
indicating successive increases and diminutiens of streugtli 
Very commonly there is a sharp diminution of strength 
just before the notch is passed. It is not at all uncommon, 
however, in the harder steels, to find scarcely any yield- 
point notch, and curves approaching that last described, 
which may be taken as the other extreme, may frequently 
be found. The variable character of the initial stage of 
this part of the diagram of tests makes it some what diffi 
cult to define what is to be taken as the yield point, and 
hence is likely to lead to disputes as to the fulfikment of 
specifications. 

The increase of the ultimate strength and of the yield 
point, or elastic limit, is not an original discovery by Prof. 
Gray, for it was found in 187% independently by Prof. R. 
H. Thurston and Commander L. A. Beardslee, U. S. N., 
but we believe they did not carry their experiments to the 
point that Prof. Gray has done, in that the yield point 
may be increased to a point beyond the original tensile 
strength of the material, and that the total elongation 
measured On the original length of the specimen may be 
decreased one-half by the process of repeated tests fol 
lowed by resting, and his researches will prove of interest 
to students of the peculiar phenomena shown by iron and 
stell when subjected to unusual kinds of tests. 

Prof. D. 8. Jacobus then presented his paper entitled 
“An Apparatus for Accurately Measuring Pressures of 
10,000 Lbs. per Sq. In. and Over,’’ which we printed in last 
week's issue. It received no discussion. 

The last paper presented at the meeting was also by 
Prof. Jacobus, on ‘‘Tests to Show the Influence of Mois- 
ture in Steam on the Economy of a Steam Turbine.’’ The 
following is a brief abstract: 

There has been an impression in the minds of some engi+ 
neers that the presence of a small amount of moisture in 
the steam used by a steam turbine might tend to improve 
the efficiency by increasing the density of the jets of 
steam that impinge against the buckets of the wheel. 
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fests were therefore undertaken, in which the amount 

of moisture in the steam was accurately determined, by 
tarting with dry steam and condensing a portion of the 
ame in the steam main leading to the turbine. The heat 
required to condense the steam, so as to form the moisture 
was determined, and from this heat the weight of mois 
ture was calculated. The power developed by the turbine 
was measured by means of a prony brake. The total 
amount of water consumed by the turbine was measured 
by condensing the exhaust in a surface condenser, and 
from this total amount the moisture in the steam on eb 
tering the turbine was deducted to obtain the weight of 
dry steam used by the turbine. 

The conclusions arrived at are: 

First.—The average dry steam consumption, or the total 
water consumption, less the weight of entrained water 
in the steam entering the turbine, was about the same for 
either dry or wet steam. 

Second.—This may only hold for wheels 
type running under similar conditions, 

The pressure of steam in the tests was about 95 Ibs. per 
sq. in. above the atmosphere. The turbine wheel was 5% 
ins. in diameter, and ran at about 10,200 revs. per minute. 

At 14% brake HP. the dry-steam consumption was about 
68% ibs. per hour per horse power, with either dry steam 
or steam containing moisture. 

A paper on “The Best Load for the Compound Steam 
Engine,’ by Albert K. Mansfield, was read by title only. 
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Under the heading of ‘“‘Topical Discussions and Notes of 
were printed a number of brief discussions 
of questions upon which further information is desired 
The questions thus presented in printed form for discus- 
sion at the Hartford meeting were the following: 1. 
“Steam Distribution at Early Cut-off,” by Mr. E. J. Arm 
strong. 2. ‘Tests of the Efficiency of the Bicycle,’ by Mr. 
John G. D. Mack. “Note on an Old Windmill Gearing,” 
by Mr. C. W. Hunt. 4. “Is It Worth While for Inventors 
to Waste Their Time and Thought in the Pursuit of a 
Rotary Engine?” by Prof. F. R. Hutton. 5. 
Floors for Machine Shops,’’ by Prof. John E. 
Sweet. 6. “Crystallization by Shock,’’ by Mr. G. C. Hen- 

The first, second and fifth of these topics were the 
ones taken up for discussion, on account of lack ol 
time, and the others were postponed to the next meeting. 
Mr. Armstrong holds, contrary to the usual opinion, that 
at early cut-off wire drawing of the steam leads to in 
efficiency. We will print his brief paper in a 
future issue. Mr. Mack’s experiments on three bicycles o1 
different makes showed that when propelling a rider weigh- 
ing 150 Ibs. up a grade of 1 foot in 12, the efficiency of a 
high-class 1807 bicycle was about 92%, that of a medium 
wheel about 82% and that of a cheap wheel about 72%, 
the efficlency remaining nearly constant for greater re- 
sistances, but decreasing as the resistance is decreased. 
He also tested the efficiency of rear sprocket wheels with 
7, 8 and 9 teeth, the first giving an efficiency of 89.7%, 
the second 91.5% and the third 93.4%. 

Prof. Sweet’s idea of a good basement floor for a ma- 
chine shop, on damp but solid ground, is a layer or two 
of thin flat stone, bedded in concrete, and then a thin 
coating of doncrete to give the total depth of 6 ins., a coat 
of asphalt to keep out the moisture and a layer of 2-in. 
plank, covered by a top flooring of %-in. stuff, 5% ins. 
or less in width, cut into 4-ft. lengths, to facilitate repair- 
ing, breaking joints every course. 

Before adjournment on Friday evening the Secretary, 
Prof. Hutton, read a long list of resolutions of thanks to 
the various corporations and indviduals in Hartford and 
vicinity who had contributed to the enjoyment of the 
members by invitations to visit their works, free trans- 
portation, lunches and other entertainment. The resolu- 
tions were adopted with applause. Among those who re- 
ceived the thanks of the Society were the ladies of Hart- 
ford for courtesies shown the visiting ladies, such as an 
afternoon tea, drives, etc.; the Hartford Club, for privi 
leges offered, the faculty and corporation of Trinity Col- 
lege for the reception; the officers in the transportation 
department of the New York, New Haven & Hartford R. R. 
for opportunity to inspect the electric power house of the 
third-rail system at New Britain and to ride on the elec- 
tric cars on the three-rail track from New Britain to Hart- 
ford: the Berlin Iron Bridge Co., at East Berlin, Conn., 
for invitation to visit its shops; the fire commissioners of 
Hartford for an exhibition of their self-propelling engine; 
the Brainard, Shaler & Hall Quarry Co., of Portland, 
Conn., for the opportunity afforded to visit its extensive 
brownstone quarries; the Hartford Street Railway Co. for 
free transportation over the electric railways of the city 
during the whole of the meeting, over 4,000 car tickets 
being distributed to members and their guests; Cheney 
Bros., silk manufacturers, for an excursion given to the 
ladies to the silk mills at South Manchester; the Pope 
Manufacturing Co., the Hartford Rubber Works, the Motor 
Carriage Works, the Pope Tube Co., the Pratt & Whitney 
Co.. and the Billings & Spencer Co., whose several works 
were visited by the society as a body, and the following 
manufacturers, who extended invitations to all the mem- 
bers, but to whom visits were made only by individuals 
or small parties on account of lack of time: Hartford 
Woven Wire Mattress Co., Smith & Bourn Co., the Hart- 
ford Cycle Co., Dwight Slate Machine Co., the Jewell 
Beltir g Co., Hartford Typewriter Co., Spencer Automatic 
Machine Screw Co., Trinity College, Asa S. Cook Co., Whit- 
ney Manufacturing Co., Thorne Machine Co., States Ma- 
Eddy Electric Co., Hartford Electric Light Co., 
Hartford City Gas Light Co., Hartford Street Railway Co., 
Perkins Electric Switch Co., National Machine Co., Pratt 
& Cady Co., the Hartford Machine Screw Co. 
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The Excursions. 

The Hartford meeting was the largest ever held by the 
society outside of New York city, 402 members and guests 
being registered as in attendance. The legislature being 
in session at the time, the hotels were insufficient to ac 
commodate the crowd, and many members, through the 
assistance of the local committee, were enabled to enjoy 
the hospitality of some of Hartford's homes. The com- 
mittee also made excellent arrangements for the excur- 
sions. Wednesday and Thursday afternoons were devoted 
to trips among the factories of the city, the ladies being 
excused from these trips and given an afternoon tea the 
first day and an excursion to the silk mills of Cheney Bros. 
at South Manchester on the second. On account of the 
size of the male party it was divided in two parts, th® 
first visiting the works of the Pope Mfg. Co. and the Bill- 
ings & Spencer Co. on Wednesday and the Motor Carriage 
Works, the Hartford Rubber Works, the Pope Tube Works 
and the Pratt & Whitney Co. on Thursday. The second 
part reversed the order, visiting the last-named works on 
Wednesday and the first-named on Thursday. At each ot 
the works a sufficient number of guides was provided sv 
that the visitors could be divided into small groups and 
thus given opportunity to see everything comfortably and 
hear all necessary explanations. At the Pope Mfg. Co.’s 
Works, where the Columbia bicycle is made, the system 
of small groups broke down on Wednesday, the groups 
becoming mixed and losing themselves in the labyrinth 
of buildings, rooms and stairways, but those who remained 
long enough and visited every building and every floor 
saw the operations of making a bicycle in all departments. 
The whole party was first taken through the splendid 
office building, and got a good idea of the immense amount 
of clerical labor needed to handle the company’s business. 
It is reported that labor-saving machines invented by Mr. 
Hollerith, the mechanical engineer who designed the ma- 
chines used in tabulating the work of the United States 
census, and those’which will be used in Europe in 1900, 
will soon be used in this department. The next building 
visited was the testing depariment, presided over by Mr. 
Henry Souther, the testing engineer of the company, in 
which are a 100,000-Ilb. Emery testing machine, a Webb 
floating dynamometer and a great number of special appli- 
ances for testing the endurance of bicycles and of their sev- 
eral parts to repeated and reversed loads. The tests to which 
the bicycle is subjected are extremely severe. Some of them 
may be likened to riding a wheel over hundreds of miles of 
corduroy road. In the manufacturing depariments were 
shown numerous machine tools of remarkable ingenuity 
for executing the various operaticns, and it was noticed 
that many good machines were abandoned when better 
machines were found to take their place. Drilling ma- 
chines were seen boring perfectly straight holes through 
steel bars, work which is admirably done only in a bor- 
ing machine. These machines were very strong, the ordi- 
nary overhanging drill support being supplanted by one 
carried on two parallel pillars or housings placed close 
together. A most ingenious automatic machine for mak- 
ing bicycle chains, which assembled the two side links, 
the central block and the two rivets of each link, was 
seen, and an automatic chain riveter, which upset the 
heads of the rivets by a rolling process instead of by a 
hammer blow, so that after being made the chain was 
entirely flexible. The number of odd devices used in mak- 
ing the parts of a bicycle and in putting them together 
Was so great that a week might easily be spent in ob- 
serving them, and to describe them would require a 
volume, 

In the drop-forging works of the Billings & Spencer Co. 
nothing very novel was seen, except the building of an 
unusually heavy drop press, the drop weighing two tons 
and the height of fall 16 ft. It is expected with this ma- 
chine to do in one operation work which has required 
several operations in the smaller presses. These works 
have steadily grown in size during their life of about 
30 years, and the accumulation of forging dies now stored 
in their fire proof vaults, numbering many thousands, is 
said to represent an expenditure of about $400,000. 

The Motor Carriage Works, owned by the Pope Mfg. 
Co., oceupies the building formerly occupied by the Pope 
Tube Co. before it moved to its new works. The work 
done there is largely experimental, but one style of motor 
carriage is now on the market. It is a magnificent affair, 


the carriage part being an example of the finest 
and most expensive carriagemaker’s work in wood 
and leather, the frame, however, being built on 
bicycle ideas, the support of the body being built 


of tubes brazed together, and the wheels being made 
with tangential wire spokes and pneumatic tires. The 
motive power is a number of storage battery cells, carried 
in the box in rear of the seat and a small electric motor 
geared to the rear axle. The storage batteries weigh 
about 800 Ibs. and the complete carriage, ready for use, 
1,800 lbs. The price is $3,000, a figure which will proba- 
bly be reduced in a few years, when the manufacture has 
been developed and special machines are used to cheapen 
the construction. The carriage has five different speeds, 
from 3 to 14 miles per hour, and it is perfectly under con- 
trol at all times, requiring so little skill that it may be 
run by a child. The battery will run without recharging 
for about 30 miles of travel, and it is then recharged 
by an ordinary incandescent lamp current of 110 volts. 
The visitors were all given an opportunity to ride in the 
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carriages, and the opinion was generally 
the motor carriage is the vehicle of the fu: — 
ready an entire mechanical success and ss 
bring it into universal use only the invent\., 

storage battery and a great reduction jin | pr 
cost pe: 

The Hartford Rubber Works are devoted 

clusively to the manufacture of the Hartfo; 
tire for bicycles and carriages. Every opera ' a 
manufacture was shown. The tire is made of - 
ers of pure rubber and a fabric made from |: 2 
Island cotton. It is vulcanized in cast j; 
steam heat. Before being placed in the mold ‘ 
is put inside of the tube, which evaporates | a pe 
high pressure, forcing the tire against the f 
of the mold. = 


The Pope Tube Works are noted for the 
of the nickel steel tubing used in the Colun 
The making of the tube is a very simple opera: 
requiring powerful and expensive machinery 
blank of sheet stee) is first drawn in an uprig! 
drawing press into the form of a shallow pa 
tical sides. A second press draws it out into 
smaller diameter and greater length and 
duction of diameter and increase of length | 
four or five times. The bottom of the elonga 
then cut off and it becomes a tube, which is fur: 
out and decreased in diameter by a series 0; 
hydraulic presses. After every two or thr 
operations the cup or tube is annealed jn 
iron vessel filled with gas, to prevent 
from oxidizing. Next to the operation 
the tubes, the most interesting thing seen was 
plant, upon which no expense seems to have | 
to make it one of the most elaborate hydrau! 
plants in existence. The pumps are of the Ries), 
made by Fraser & Chalmers, of Chicago. Th; 
of the ordinary horizontal tubular type, are prov 
the Coxe automatic stoker, which is a trave| 
grate with adjustable air supply, the air being ev; 
a fan. An automatic weighing scale supplies ¢ 
the stoker from an overhead bin, to which th. 
carried from the cars by a chain elevator. TT), visiting 
engineers seemed generally to regard the hydrauli: power 
plant of the works as more remarkable for its handsom 
appearance and its great cost than for any othe: 
merit. 
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The well-known works of the Pratt & Whitney Co. were 
the last on the list. As every mechanical engineer wh) 
has ever traveled in New England has visited these works, 
no particulars concerning them need here be given. Among 
the features noted which were novel to some visitors were 
the milling of the tops of lathe beds by means of heavy 
cutters cutting from the top downward, the drilling of 
holes 2 ft. long and 0.2 in. diameter, perfectly true, and 
the measuring machines and gages in the department pre- 
sided over by Mr. George M. Bond. Some of the visitors 
were shown a new bevel gear cutter, the invention of Mr. 
H. C, Warren, superintendent of the gear department 
This machine has two straight faced milling cutters. which 
are fed downward on lines which approach each other, 
cutting opposite faces of two adjoining gear teeth, and at 
the same time the arbor and support which carries them 
is rolled around, the gear being cut while it is also being 
rolled in a like manner, the combined operation resem- 
bling the production of a tooth in a gear made of plastic 
material by the rolling upon it of a straight rack. The 
gear teeth appear to be made so perfect by this machine 
that the imperfections, if any exist, cannot be discovered 
by any ordinary means of testing. If the chainless bicycle 
with bevel gears should come into use it would appear 
that this machine will be needed to make the gears of the 
accuracy desired. It appears to have all the good features 
of the Bilgram gear cutter, and to be more rapid in its 
operation. 

On Friday afternoon the whole party, including the 
ladies, were taken down the river on an old wooden 
schooner, with sails furled and pulled by a tug, to Port- 
land, Conn., where the famous brownstone quarries of the 
Brainard, Shaler & Hall Quarry Co, were visited and a 
light lunch was served. From there a train was taken 
to East Berlin, where a brief stop was made at the works 
of the Berlin Iron Bridge Co., and another lunch was 
offered. The train then proceeded to BerJin, and visited 
the ‘“‘Power House No. 3”’ of the New York, New !iaven 
and Hartford R. R., where the current is generate! for 
the third rail system now operated between New britain 
and Hartford. Continuing to New Britain, the party 
changed cars to the electric cars and returned to Hiart- 
ford. While waiting on the platform at New Britain « sen- 
sation was created by one of the party dropping his um- 
brella on the track so as to short current the current from 
the central to one of the outer rails. A flash like lightning 
was seen, and the umbrella seemed to burst into flame, 
which lasted a few seconds, when the handle disappeared 
and the current through the metal was broken. [le 
event was a warning to the party that the third rail was 
not a good thing to monkey with. The first cd load of 
the party that was taken back to Hartford included the 
officers of the society and some of those of the railroad, 
and the run of nine miles was made in less than ele’ 
minutes, one mile having peen made in 50 seconds. 








